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Flight of planes always suggests the release of 
unfettered power. No material used in aircraft 
construction has done more to free these essen- 
tial weapons of war from hampering weight 
than magnesium. An equal amount of even any 
comparable light structural metal would weigh 
50 per cent more! Today Dow magnesium pro- 
duction capacity is many times greater than = = 
pre-war facilities provided. After Victory, de- 
signers will have full access to this vast produc- — 
tion to lighten the load of practically everything 
that moves. 
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Germans at last know war on own soil... . We talk of ammunition 
in terms of number of enemy killed... . Germany's mass production winds 
up with hand filing. ... We make new output records in airplanes and 
ships... . Steel production reached 100 per cent... . Critical metals hold- 


ing their own. 


Consumers help by keeping inventories working. . . . Iron ore sup- 


ply was stupendous “mistake” of big business. 


of conversion... 
another, . 


at Watertown—a whimsy. 


Hitler and Tojo are useful men—for cartoonists! 


... We are in second phase 


. Now we merely convert from one line of war goods to 
. . Our production looks good in perspective. 


.. « Physical “tests” 


.. There was no 


post-war planning in War I... . Boom will follow the war if we plan 


r] ght 


. . » Planning flow of components follows CMP idea. 


...». We saw 


cannon cast centrifugally. .. + Green lights for more steel! 





Germans Know War by Now 


The reasons the Germans were 
willing to provoke another war is 
because they never suffered enough 
in the first war and, hence, did not 
appreciate the full seriousness of a 
major conflict. During World War 
I no German was hurt on his own 
soil, and civilians knew nothing of 
death and pain. Such is the theory 
held by many in recent years. 

But it isn’t that way now! 

Germans who lived in Cologne, 


Berlin, Essen, Duisburg, Emden, 
Hambury and some two dozen other 
cities know war's realities — if they 


are still alive — through the block 
busters dropped by British Amer- 
icans and Canadians. Germans who 
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fled for their lives when two im- 
portant dams in the Ruhr valley 
were broken by R.A.F. plane-dropped 
mines, causing Germany's worst war 
disaster, now know what war is at 
first hand. 

Yes, the fruits of our Production 
Front are at last accomplishing that 
for which they were created. It 
was difficult at first for us mild- 
mannered, soft-hearted Americans to 
enthuse over blood baths. But 
“blood, sweat and tears” have be- 
come a reality, and we have hardened 
to that reality. We look upon it 
all as we do toward the dear one 
on the operating table. There must 
be bloédd and pain — then cure and 


by Harold A. Knight 


News Editor 


sweet peace of good health again. 
How Many Will It Kill? 

Even our thought and talk have 
evolved towards greater grimness. 
At first we counted how the metal 
from one typewriter spool would 
make two firing pins for a hand 
grenade; how copper from one brass 
ash tray would make ten cartridge 
cases. Now we visualize each piece 
of equipment in terms of dead Ger- 
mans or Japs, as callous as that may 
sound, realizing that if we don't 
get them, they'll get us. 

Thus L. A. Umansky, Industrial 
Engineering Department, General 
Electric Co., stated in a formal 
speech: ‘Any ton of copper saved 
by skillful engineering does not 
mean merely that a few hundred 
dollars are saved, but that this copper 
can be used to manufacture some 
80,000 machine gun cartridge cases. 
Even if only 1 per cent of these 
rounds of ammunition reach their 
goal, there will be 800 fewer ene- 
mies facing us.” There’s cold cal- 
culation for you! 


Germany's “Mass” Production 


It is comforting to learn by ex- 
perience that our munitions are sec- 
ond to none throughout the world. 
Among the Axis, German equip- 
ment is best and is invariably called 
“good” by American ordnance men. 
But the Germans have not yet mas- 
tered mass production, it is evident 
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latest captured equipment. 
Even where they have accomplished 
their best mass production, finishing 
is done by hand, as observed by file 
marks. The German mind cannot 
yet quite get the “feel” of mass 
production, where perhaps each 
workman is skilled only on some 
minor operation. The German con- 
ceives only the versatile skilled ma- 
chinist. 

That Germany did not envision a 
long coming war is shown by guns 
made from 1934 to 1938, all char- 
acterized by much skilled hand la- 
bor and many touches given to pro- 
duce rather silly artistic effects. By 
1940, however, Germans swung 
into some semblance of mass pro- 
duction. Fusion welding at the 
hands of the Germans is decidedly 
inferior. Shortage of copper has 
apparently been her worst materials 
handicap. 


We Set Up New Output Records 


United States Munitions produc- 
tion in April advanced 7 per cent 
over March, even though there was 
one less working day, according to 
the tenth of a series of monthly 
reports by Donald M. Nelson. All 
major categories of munitions were 
produced in larger quantity. Out- 
put was in best balance since Pearl 
Harbor. Aircraft embraced 83 per 
cent of all munitions produced, but 
did not quite meet the month's ob- 
jective. 

During the latter part of April, 
steel production attained 100 per 
cent, though there is doubt whether 
the nation will reach the original 
goal of 92,000,000 tons of ingots 
for the year, since new plants are 
not starting operations as soon as 
expected. Yet, never before have 
our steel makers worked so long a 
stretch at mear capacity as during 
the past three years. 

The supply of critical metals is 
holding its own. Every so often 
WPB revises and reclassifies critical 
materials into three classes, based on 
relative criticalness, but metals, in 
the April 22 revision, stand where 
they were previously, though with 
the comment that bismuth, cadmium 
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and tin are relatively more tight. 

Occasionally, metal producers are 
extremely anxious to make sales, an 
example being high-grade zinc. Rus- 
sians were persuaded to substitute 
Prime Western for high-grade in 
lend-lease arrangements, accounting 





Our “Bank” of Metal Knowledge 


Sharing the metallurgical 
“know how” has, perhaps, been 
the most remarkable contribu- 
tion to our war effort. As soon 
as a pestiferous ‘bug’ appeared 
in any process, alloy or special 
treatment, it was merely a case 
of get on the telephone. Some- 
where in the United States was 
some metallurgist with spe- 
cialized knowledge on that re- 
mote phase of metal-working. 

Such was the gist of a state- 
ment from a man, towards 
whom ears of all metal en- 
gineers turn whenever he 
Speaks — that be-medaled Dr. 
Zay Jeffries, technical director, 
Lamp Dept., General Electric 
Co., Nela Park, Ohio, and of- 
ficer of two important war 
metallurgy councils, 

The occasion was the New 
England regional meeting of 
the American Society for Met- 
als at New Haven, Conn., May 
22. “Industrial plants have 
opened up their metallurgical 
archives for the first time in 
world history,” he said. “Hun- 
dreds of millions of dollars’ 
worth of research has been 
made available to all United 
Nations’ war workers for the 
asking. 

“Our specialized knowledge 
was pulled out of a bank, 
where it had been accumulatin g 
for 150 years.” 











in part for this situation. Small dia- 
mond dies, 0.0015 in. and under, 
for wire drawing are now being 
produced in excess of current con- 
sumption and being stockpiled. 
Much of the better materials sup- 
ply is due to the Controlled Mate- 








rials Plan and cooperation of con- 
sumers. Typical is a letter written 
to suppliers by North American 
Aviation, Inc., Dallas, starting out 
as follows: “It has become neces- 
sary to notify you that material 
shipped us in the amounts that ex- 
ceed 10 per cent of the total ac- 
cumulative monthly delivery sched- 
ules outlined on our purchase orders 
will no longer be accepted by us. 
If disregarded, this would give us 
more than a 60-day supply of ma- 
terial on hand, which might be ur- 
gently required by other manufactur- 
ers.’ As CMP begins operation, 
critical shortages filed with the AAF 
Material Command, Wright Field, 
Ohio, “have reached a new low.” 


Speaking about supplies of mate- 
rials, our huge stock of Lake Su- 
perior iron ore (over 90,000,000 
tons yearly) is fortunately due to a 
stupendous mistake of big business, 
states William C. Hotchkiss, presi- 
dent of Rensselaer Polytechnic In- 
stitute, in Mining and Metallurgy. 
Early in this century, owners of these 
deposits overestimated the growth in 
the use of ore (perhaps not realizing 
the importance of steel scrap). 


Accordingly, they spent millions 
of dollars and many years of labor 
stripping these deposits of their 
glacial overburden. The great in- 
vestment has been lying idle and 
useless for 30 years, eating its head 
off in taxes. But it has proved to 
have been a blessed “mistake.” 


Conversion Is in Three Stages 


We are by no means through with 
“conversion.” History books will 
classify three stages of conversion: 
(1) Peace-time lines of manufac- 
ture to war goods; (2) war goods 
of one type to war goods of another 
to meet shifting war strategy; and 
(3) conversion from war industry 
back to peace. In recent months we 
have been in the midst of the sec- 
ond stage, but the third is very re- 
mote, indeed, at present, if Wash- 
ington big-wigs are to be believed. 


Among the conversions accom- 
plished in Class 2, as announced 
by WPB, have been the following: 
Ammunition manufacturers have 
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turned to aircraft engine parts and 
instruments; plants tooled for air- 
craft engine accessories are now pro- 
ducing small arms; gun shops are 
making aircraft landing gear; a tank 
armor plant is now producing engine 


cylinders, which are turned and 
bored on small lathes; tank fabri- 
cating facilities have been used for 
aircraft framework; a plant to make 
recoil mechanisms for cannon has 
been changed over to struts for air- 
craft landing gear. 

After all, conversion makes us ver- 
satile and will give us experience 
for that day when swords will be 
redesigned, repatterned, cut and 
heat treated — emerging as plough- 
shares. 


Perspective on Our Production 


Lest we “fail to see the woods 
because of the trees,’ let’s try to 
get perspective on our war produc- 
tion effort to date. Perhaps Harold 
V. Coes, president of the Ameri- 
can Society of Mechanical Engineers, 
gave us this very thing when he said 
at the Society’s spring convention: 
“The United States has produced in 
two years what it took Japan 30 
years to do, Russia 20 years and 
Germany 10 years.” Not strictly 
true, of course. A little man in 
Dearborn, Mich. who turned out a 
Model-T Ford, one of our fathers of 
mass production, knows that actu- 
ally for us it has been more than 
two years. The fledgling bird has 
learned to fly through the accumu- 
lated experiences and instincts of 
millions of generations. 


Rigorous Tests for Sight, Hearing 


In the midst of grimness of mod- 
ern war, a smile, a chuckle, a laugh, 
a guffaw — all help to relax the 
face and, perhaps the belly muscles. 
Our laugh-of-the-month was given 
us — of all places — in that deadly 
serious arsenal of the U. S. (and 
democracy) at Watertown, Mass. 
Many retired machinists were being 
summoned back to work. One old 
codger limped into the works with 
a cane, almost bent double with 
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““theumatiz’” and a host of other in- 
firmities. But he did good work 
with his machine tool. 

A group of technical men visited 
the plant, identification badges on 
lapels. One cynic among them, no- 
ticing the old wreck of a man, re- 
marked to his guide: “I see your 
workmen don’t have to pass physi- 
cal tests here.’ 





To H - - - with “‘Heils” and 
“Honorables”’ 


by V. M. McConnell 





The trick mustache 

Is futile now, 

And so is 

Jap politeness. 

No more shall packs 

Of maniacs 

Distort eternal rightness. 


Through miracles 

Of metal work 

Our armaments increase. 
Our metal might 

Shall win this fight — 
And after that, 

The peace. 











The guide drew himself up to 
full stature and with a touch of in- 
dignation in his voice replied: ‘‘In- 
deed they do. For instance, they 
must be able to see a flash of light- 
ning and /ear the subsequent peal 
of thunder.”’ 


Advertisers View Post-War 


Here are some random but key 





statements made by formal speakers 
at the post-war planning meeting, 
Atlantic Regional Conference,. Na- 
tional Industrial Advertisers Assn.., 
Inc., at New York, May 7. 

There was no post-war planning 
during the first World War because 
that, by comparison, was a mere in- 
terruption — not a world cataclysm. 
In that war only a quarter of the 
total production was for war — now 
it is One-half. This war has swept 
out many old landmarks of society. 
Tariffs will have to be reconsidered. 
A good share of exports will have to 
be financed by loans. 


The War Production Board will 
be in the best position to supervise 
demobilization. We need an order- 
ly W.P.A., and not one with the 
“pork barrel’’ tactics of 1930. When 
peace comes, we must avoid an ‘‘in- 
dustrial Pearl Harbor’ — this time 
we must be prepared. Right now 
we have the best industrial plants 
the world has ever known. Also 
the best trained men. We are a gen- 
eration ahead on materials and de- 
sign. We must not throw away these 
advantages when peace comes. 


In 1918 nothing was known of 
market research. Now industry and 
Government are working together 
on post-war problems. The far-sight- 
ed company today is planning to hold 
over into peace time at least 60 per 
cent more working forces than in 
previous normal times. Shallow 
thinkers will lean on the Govern- 
ment, but the rugged individualist 
is even now planning post-war with 
a sound organization already formed 
for study, and perhaps in coopera- 
tion with similar companies in his 
field. 

In post-war years competition 
among research departments will be 
as keen as among sales departments. 
The impact of many new raw ma- 
terials will mean many new products, 
and there will be many new designs 
and finishes for old items. Western 
Europe will be exhausted, and the 
United States will take the initiative 
in replenishing the world. A boon 
for business and industry will fol- 
low the war. 
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Newest ‘‘Alphabet” Agency: CSP 

The Components Scheduling Plan, 
which went into effect on June 1, 
is one that parallels Controlled Ma- 


terials Plan. Experiences gained 
with CMP undoubtedly helped frame 
CSP and made the War Production 
Board enthusiastic over the scheme. 
Whereas CMP is designed chiefly 
for control of plain materials, CSP 
controls those materials after they 
have been fabricated into components 
or vital parts of some final assem- 
bly. 

The CSP has been incubating for 
18 months, the need for the plan 
having become evident when forg- 
ing machines for diesel engine 
crankshafts proved a severe bottle- 
neck. The plan is designed to give 
each manufacturer in the contract- 
ing chain the correct relationship in 
time and quantity between the re- 
quirements for components placed 
upon him and the program into 
which those components go. 

It is based upon the fact that there 
are certain principal components 
around which limitation of an entire 
production program may revolve. 
CSP proposes to establish controls 
over these key components, there- 
by establishing production controls 
over the entire war production pro- 
gram. 

For example, if there are only 
enough suitable boilers available, on 
the basis of production capacity, to 
build 100 ships, it would be foolish 
for the Navy to schedule more than 
100 ships for construction. How- 
ever, boilers might not be the limit- 
ing factor in ship production. A 
sub-component of a boiler might be 
the limiting factor. The plan is flex- 
ible enough to include sub-compo- 
nents. 


Ten Agencies Are Involved 


Claimant agencies included under 
the plan are: Army, Navy, Maritime, 
Aircraft Scheduling Unit, Rubber 
Director, Lend-Lease, Bureau of Eco- 
nomic Warfare, Petroleum Adminis- 
tration, Office of War Utilities, and 
the Canadian Division of WPB. 

Major programs involved are: 
ships (all sizes and types), tanks, 


1136 





combat vehicles, motor transport ve- 
hicles, power generating plants, and 
plants for production of rubber, high 
octane gasoline, aluminum, mag- 
nesium, and steel. 

Control components included are: 
Turbines, turbo generators, motor 
generator sets, internal combustion 
engines, boilers, compressors, dry 
vacuum pumps, turbo blowers and 
exhausters, steam condensers, heat 
exchangers, pressure vessels, fans and 
blowers, switch gears, pumps, stok- 
ers, pulverizers, and transformers. 

The above items are control com- 
ponents when, and only when, they 
are purchased directly from the 
manufacturer by the prime contrac- 
tor of claimant agency that is build- 
ing the product or project into which 
the component will go. When pur- 
chased by others, these ttems are 
sub-components. 

Sub-components, as well as in- 
cluding the above items when pur- 
chased by persons other than prime 
contractors and claimant agencies, in- 
clude: Crankshafts, fuel injectors, 
carburetors, magnetos, reduction 
gears, electric motors, electric mo- 
tor controls, and generators. These 
are sub-components regardless of 
who purchases them. 

The distinction between control 
components and sub-components can 
be illustrated in the following man- 
ner: A prime contractor working on 
a Navy ship places an order for a 
power boiler, complete with stoker, 
force draft fan, and feed water 
pump. Each of these last items will 
be equipped with electric motors 
and electric motor controls. 

Here, the boiler is the control com- 
ponent. The stoker, fan, pump, elec- 
tric motors and electric motor con- 
trols are sub-components, if pur- 
chased by the boiler manufacturer. 
However, if the electric motors and 
motor controls were purchased for 
installation in a boiler that was al- 
ready in place, the motor would be 
the control component while the mo- 
tor controls would be the sub-com- 
ponent. 


We Visit Watertown Arsenal 


We visited the arsenal at Water- 





town, Mass., one of the six old time 
manufacturing arsenals. These six 
were not calculated to carry more 
than 5 per cent of the war load, 
but have accomplished considerably 
more. At Watertown, the original 
building of 1816 is still gainfully oc- 
cupied. 

We were the first outsiders, save 
for British metallurgists, to see guns 
cast centrifugally — from 37 to 105 
mm. Steel bars, melted in an electric 
induction furnace, are ladled into 
the centrifugal machine with its cast 
iron chill mold, whirled horizontal- 
ly emerging red hot as a cannon 
in 15 minutes, and containing a smal! 
hole in the center, which is the sec- 
tion containing slag and impurities. 

Six guns at a time are craned to 
the quenching tanks, where geysers 
of steam rise, thence to the heat treat 
furnaces. The cannon are equal or 
better than forged guns, and are 
made with much more speed and at 
lower cost. The arsenal has experi- 
mented with centrifugally-cast guns 
for 15 years, but only during the 
last two have they really produced. 

Watertown specializes in gua car- 
riages, though it makes cannon in 
the rough, turned and heat treated, 
which are rifled at Watervliet. 


In the laboratories were the 
1,000,000-volt X-ray, the polari- 
scope, the many mechanical proper- 
ties testing machines, including the 
famous 1,000,000-lb. Emery,  in- 
stalled in 1879; the chemical labora- 
tories and the new electrical gadgets 
in the field of electronics. 


Green Lights for More Steel! 


Just before the printer closes up 
these forms we learn that steel is 
once more far in the lead as a criti- 
cal material. For the third quarter 
a million tons deficit is seen. Heaven 
and earth are being moved to get 
this. ‘Green lights” have been 
switched on to rush to completion 
seven open-hearth and electric fur- 
nace projects, whereby the owners 
of these in-process furnaces will get 
needed components so as to be able 
to start steel production. 
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Arms and the Casting 


Those foundrymen and others who attended the 
recent annual meeting of the A.F.A. in St. Louis 
heard and saw much evidence of the vital and in- 
tegral place castings now occupy in our overall 
armament program. Of course all the divisions 
were concerned with technical papers and_prob- 
lems directly related to the war effort — some 
perhaps more spectacularly than others — but be- 
yond this was the proud awareness that castings of 
ill types are being specified for and performing in 
military and naval components in a way that was 
considered impossible in World War I. 

The record shows that the consumption of steel 
castings in ordnance (including tanks) has risen by 
some 500 per cent in the last two years. But even 
more remarkable is the expansion in the use of 
gray iron castings; although some individual foun- 
dries have been pinched in their gray iron output, 
the industry as a whole has expanded its iron- 
casting Operations, and the statement was authori- 
tatively made that in 1942 the consumption of cast 
iron in ordnance was 6 times that of steel castings. 


And graphic testimony to the skyrocketing use of 
aluminum and magnesium castings was provided by 
the room-filling attendance at the meetings and lunch 
eon of the Light Metals Division. 

Forty-thousand pound iron is no longer the ex- 
ception and heat-treated steel castings are doing jobs 
formerly the exclusive province of forgings or steel 
plate. The current acceptance of castings, and par 
ticularly gray iron castings, for such applications 
is the direct result of both improved technology 
and sound, aggressive education of engineers to 
the real engineering qualities of cast materials vis- 
a-vis wrought. 

The war has impelled the development or expan- 
sion of several new materials that are expected to 
present a powerful challenge to the older metals, 
alloys and forms for peace-time markets. But it 
has also been responsible for some tremendous im- 
provements in the quality of many old standbys, 
and engineers wil! do well to watch both trends 
for their post-war significance. P. P. P, 


Post-War Aluminum 


A problem, uppermost in the minds of very 
many persons, both industrialists and laymen, is the 
status of several of the metal industries after the 
close of the war. In many cases the supply, due to 
expanded plant facilities and production, already 
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far exceeds that of the pre-war period. Prominent 
among these are the aluminum, magnesium, copper 
and steel industries. 

Take the case of aluminum — capacity for making 
this metal is estimated at 1,050,000 net tons per 
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Machine Output 
UP 37% TO 110% 





EDLOY is the lead-bearing, faster-machin- 
ing steel that produces more parts per 
hour, lowers labor and machine costs, and 


increases tool life up to 300%. 


Inland Ledloy is open hearth steel containing 
a small percentage of lead added by a special 
Inland process. This addition of lead results 
in slight refinement of grain structure and 
greatly increased machinability. In all other 
physical properties—yield strength, ultimate 
strength, elongation, reduction of area, etc.— 
Inland Ledloy is the same as open hearth 


steel of similar analysis. 


Today, Inland’s entire production is being 
used by war industries to help win the fight 
for freedom, but when peace comes Ledloy 
will again be available for general manufac- 


turing use. 


Write for further information 
on Inland Ledloy 





“Foreign Agent’”’—LEDLOY LIMITED 
66 Cannon Street, LONDON 


INLAND 





with INLAND LEDLOY 








Reports on five Inland Ledloy case 
studies recently made in British 
munition plants: 


No. 1—Bottom Bracket Cycle Spindle 


Free Cutting 


Steel 
Spindle speed 500 r.p.m. 
Time per piece 59 sec. 
Tool steel 18% tungsten 


Increased production _ 


No. 2—Grease Nipple 
Free Cutting 
Steel 


Spindle speed 2,495 r.p.m. 
Time per piece 20 sec. 
Increased production _ 


Increased tool life ee 


No. 3—Set Screw 
Screw 
Stock 


Spindle speed 490 r.p.m. 
Time per piece 95 sec. 
Increased production - 


No. 4—5/16" x 2” Bolt 


Screw 
Stock 


Spindle speed, turning 896r.p.m. 
Spindle speed, threading 296 r.p.m. 
Time per piece 21 sec. 
Increased production 
Increased tool life — 


No. 5—Locknut Blanks 


Free Cutting 
teel 


Spindle speed 2,140 r.p.m. 
Time per piece 18 sec. 
Increased production - 
Increased tool life — 
Spindle speed, tapping 950 r.p.m. 
Increaged life of tapping tool — 


38 S. Dearborn Street, Chicago 
Sales Offices: Milwaukee + Detroit + St.Paul + St. Lowis + Kansas City + Cincinnati + New York 
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Inland 


700 r.p.m. 
28 sec. 
18% tungsten 
110% 


Inland 
Ledloy 


1,140 r.p.m. 
13 sec. 
53% 

300% 


Inland 
Ledloy 


693 r.p.m. 
69 sec. 
37.6% 


Inland 
Ledloy 


1,126 r.p.m. 
373 r.p.m. 
13 sec. 
62% 
300% 


Inland 
Ledloy 


2,140 r.p.m. 
10 sec. 
44% 

50% 

2,200 r. p.m. 

200% 
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year at the end of this year — many, many times 
the supply before the war. A similar situation pre- 
vails in other industries, particularly in magnesium. 
The problem confronting the leaders in the aluminum 
industry — and economists also — is how can the 
expanded supply of this metal be employed when 
peace comes. 

These factors will exercise a decided influence 
in shaping the future uses of aluminum. According 
to a statement entitled — “Background Data on 
Post-War Planning Activities of the Aluminum Co. 
of America” — recently made public, these three 
factors are: Price, quantity available, and the in- 
creased number of workers possessing the know- 
how for fabricating and handling aluminum. 

As to price, a most important factor, the trend 
is downward — since 1939 the quotation per pound 
has declined 25 per cent. ‘With the basic price 
policy of Alcoa downward, lower prices may be 
inticipated.”” 

As to quantity available — with the capacity 
xpanded to its present proportions, there will defi- 
itely be an adequate supply for any civilian devel- 
opments. 

As to the third factor — it must be conceded 
‘hat more workers are familiar with the properties 
ind adaptability of aluminum, the “know-how of 
ts fabrication and handling,” than ever before. 
lence the supply and facilities and particularly the 
labor schooled in its manipulation will be a potent 
factor in promoting a demand for the metal and its 
idaptability to new uses. A similar situation exists 
Nn magnesium. 

In the statement referred to, the Aluminum com- 
pany offers the following interesting estimated analy- 
ses of the uses of aluminum before, during and after 


the war, which tell their own significant story: 





After 
Market Nov. | Dec. May World 


| 

i: . a 1940 | 1942 War Il 
Per Cent Per Cent Per Cent | Per Cent 
ote aa a * al 


| 


Transportation 
(Land, air and 
water) 29 10 63 34 


Cooking utensils 14 6 | 10 


Electrical con- 
ductors 10 5 0 8 


Machinery and 
electrical appli- 
ances 15 9 


Building con- 
struction 8 5 


Chemical 5 5 5 


Foundry and 








metal working 4 23 19 9 

Ferrous and non- 

ferrous metal- | 

lurgy 5 4 2 4 
| 

Food and bever- 

age 6 2 0 5 

General miscel- 

laneous 4 | ] 4 





Industrialists are not asleep as to post-war prob- 
lems. Many large and small companies are giving 
serious consideration to the status of their industries 
in the post-war period. They are not only making 
plans for the future but are constantly being ap- 
proached by others interested in their products and 
its possibilities in solving certain problems. 

The situation as to aluminum in the post-war 
period, while serious, it not without its hopeful 
outlook. The more thought devoted to post-war 
problems from now on, the better for all concerned. 

£. F. C. 


Women in Post-War Industry 


Perhaps one of the most surprising phases of our 
war industry has been the efficiency of women 
workers, of particular surprise in the heavy prod- 
ucts plants. Recently Ralph Kelly, president of 
the Baldwin Locomotive Co., remarked: ‘Women 
are in our heavy work shops to stay — even when 
peace comes.” We recently visited the arsenal at 
Watertown, Mass. where, of the 9,000 employees, 
one-third are women who run heavy cranes and all 
types of machine tools — and this arsenal specializes 
in heavy work — and they even work on the melt- 
ing platform in the foundry. 

To some extent machines and equipment have been 
remodeled slightly to permit women to operate them, 
bringing in the element brain, instead of brawn. Of 


course the evolution of machinery was in this 
direction even previously. 
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But what will happen to the women industrial 
workers when the men come back from the wars? 
Undoubtedly a large proportion will voluntarily 
go back to their homes, for husbands and sons 
will be there and wanting their attention. Yet 
perhaps a quarter of them will want to stay. 

In such cases there will probably be a survival 
of the fittest, assuming that labor unions do not 
impose artificial restrictions. Probably women will 
survive on the jobs requiring dexterity of hand, 
brain and eye, such as sorting and inspection. Men 
will be supreme where brawn, endurance and danger 
prevail as well as in the more highly managerial 
positions. 

The two sexes will continue to work in harmony 
and the novelty phases will have worn off. After 

(Editorials continued on page 1208) 
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Refrigerating Aluminum Alloy 
Rivets and Parts 


No. ] in a 


In view of the fast-growing interest in the use 
of cold treatment in metal- “processing, it is timely 
indeed to have this engineering discussion of one 
of its most important phases — the use of refrig- 
eration to retard the age-hardening of aluminum 
alloy rivets and parts. An outstanding feature of 
this article is the detailed information it presents on 
the actual retarding effects of various temperatures 


on the aging of different alloys. —The Editors 


in aircraft plants where aluminum alloy rivets 

and sheets are cooled below 32 deg. F., im- 
mediately after quenching, in order to delay normal 
age hardening. Certain strong aluminum alloys in- 
crease in strength and hardness through aging at 
room temperature after quenching. These maximum 
properties, so desirable in the finished product, are 
gained at the expense of workability, so it is often 
desirable to perform riveting or forming operations 
in the ‘‘as quenched” condition before this natural 
aging takes place. 

Refrigeration, which retards age hardening, is 
used in two stages: First, to reduce the temperature 
of the “as quenched’’ metal rapidly; second, to 
store material until production schedules permit 
forming. Contrary to public belief, refrigeration 
is not used to shrink rivets to provide tighter fits 
but solely to delay age hardening. 

Techniques used in cold-treating metals have been 
adapted from coid storage and quick freezing of 
foods. Mechanical refrigeration is employed direct 
or through the medium of dry ice. Metals refrigera- 
tion has uses other than delaying age hardening 
of aluminum alloys, such as shrinking steel parts, 
stabilizing steel in gages and for precision machin- 
ing and cooling spot welditg electrodes to reduce 
“pick up.”” This article, however, will be confined to 
the use of refrigeration as an aid in fabricating 
aluminum alloys by maintaining “as quenched’’ work- 
ability for several hours or even days. 


[Pi sicratep OF METALS finds wide application 
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by B. J. FLETCHER 


Development Division, 
Aluminum Co. of America, 
New Kensingion, Pa. 


series on Refrigeration in the Metal Industries 


The Alloys and Their Heat Treatment 


Three aluminum alloys of the natural aging typ: 
are used for most aircraft rivets. Nearly half of 
these are alloy A17S (Cu 2.5%, Mg 0.3%, bal- 
ance Al). Where higher strength is desired 17S 
(Cu 4.0%, Mn 0.5%, Mg 0.5%, balance Al) is 
more commonly used. A small, but increasing, pro- 
portion of rivets of the highest strength alloy 24S 
(Cu 4.5%, Mg 1.5%, Mn 0.6%, balance Al) is 
used. The choice between these alloys is based 
on strength requirements and on fabricating facili- 
ties and procedure. 

Heat treatment consists of heating to 930 to 
950 deg. F., for A17S and 17S alloys and to 910 
to 930 deg. F., for 24S alloy. This is followed by 
quenching in cold water to give required strength 
and resistance to corrosion. In this ‘as quenched’’ 
condition the rivets have good workability and mod- 
erate strength. If the rivets are left at room teim- 
perature, say 70 deg. F., after quenching they un- 
dergo a change, ‘‘natural aging,” which further in- 
creases strength but decreases workability. For 17S 
and 24S this aging is rapid for the first few hours 
and is virtually complete after 4 days. A marked 
decrease in workability is noted within an hour 
after quenching. 

Fully heat treated and aged A17S-T rivets can be 
driven easily and without danger of cracking so that 
refrigeration of this alloy is seldom, if ever, neces- 
sary. Practically all A17S-T rivets are heat treated 
and aged by the rivet manufacturer and are driven 
“as received’’ by the fabricator. When so .driven, 
these rivets have an average shear strength of 33,- 
000 Ibs. per sq. in 


Need for Refrigeration 


Where higher strengths are required, 17S-T and 
24S-T rivets are used. Completely heat treated and 
aged, such rivets are so hard that there is danger 
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are quenched in cold water. (From Alcoa movie, 0 Rivet Aluminum 


Ouenched aluminum rivets are immediately placed in a portable container refrigerated by dry ice. (From Alcoa movie 
“How to Rivet Aluminum”’ ) 
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Huge refrigerators at Douglas Aircraft plant keep 
heat-treated aluminum rivets cold and soft for eas) 


driving. (An Acme photo.) 





of cracking during driving. If these rivets can 
be driven in the ‘‘as quenched’’ condition, before 
natural aging takes place, speed of driving is in- 
creased and danger of cracking is practically elim- 
inated. After driving, natural aging proceeds giv 
ing average ultimate shear strengths of 34,000 Ibs. 
per sq. in. for 17S-T and 42,000 Ibs. per sq. i 

for 24S-T. 

In large plants, riveting operations may be pro- 
ceeding simultaneously at hundreds of locations 
scattered over a large area. By heat treating and 
quenching rivets in large batches at a central lo 
cation, costs are reduced and control improved. 
Through refrigeration, ‘‘as quenched’’ workability is 
retained while rivets are distributed and stored pend. 
ing their use. 

To assure maximum workability rivets must be 
cooled rapidly and must be stored continuously at 
low temperatures. If at any time after quenching, 
the metal approaches room temperature, aging will 
proceed at once. Subsequent refrigeration will check 
this aging but will not restore the workability of the 
“as quenched” material. 

Low temperatures are secured and maintained b 
mechanical refrigeration in individual units o: 
through the medium of dry ice. Many fabricator: 
promote rapid cooling by using refrigerated quench 
ing water followed by immersion in refrigerated 
alcohol which removes moisture that would cau 





Natural aging of 17S 
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a batch of rivets to treeze together (like a paste- 
board box of quick frozen peas), thus making them 
difficult to handle. 

For distribution throughout a plant, rivets are 
placed in portable containers refrigerated by me- 
chanical units or, more often, by dry ice. At the 
riveting station, storage is usually in special freez- 
ing units. Ingenious equipment has been developed 
for segregating and delivering required quantities, 
sizes and types of rivets to the operators. 

In the early days of rivet refrigeration, dry ice, 
or even natural ice, was commonly used. Individual 
mechanical units have become more popular as their 
design has been adapted to this service and rapidity 
of cooling has been increased. Dry ice is still popu- 
lar because of the low temperature it provides, ‘2 
cause of its portability and because of the sim- 
plicity and variety of the containers in which it 
can be used. 

An erroneous conception, that aluminum rivets are 
refrigerated to give a shrink fit in the hole, has 
become widespread. It is true that aluminum, like 
other common metals, contracts on cooling, but in 
practice the small rivets have usually warmed up 
considerably by the time they have been taken from 
the refrigerator and inserted in the hole. Practical 
hole and rivet tolerances are such that the remain- 
ing expansion would not assure uniformly tight 
fits. At the end of the driving operation rivet and 


metal are at the same temperature. Tight fit is as- 
suted by the swelling of the rivet shank under the 
pressure of driving and a well driven aluminum 
rivet will produce a tight joint whether it is at the 
refrigeration temperature or at room temperature 
before driving. 

An increasing number of plants are using re- 
frigeration to facilitate the fabrication of sheet metal 
parts from aluminum alloys. The theory is the 
same as for rivets. Severe forming operations can 
be performed on the ‘as quenched’’ material, where- 
as breakage would occur if the sheet were allowed 
to age at room temperature before forming. Sheet 
may be heat treated, quenched and stored imme- 
diately in refrigerated rooms, thereby assuring good 
workability when operating schedules permit form- 
ing. Many sheet metal parts are partially formed 
in the annealed condition before heat treatment. 
The heating and quenching usually distorts the part 
but it may be refrigerated until it is convenient to 
restrike it in the press to bring it to its final shape 
with the required dimensional accuracy. 


How Various Temperatures Retard Aging 


The accompanying charts show the effect of re- 
frigeration in retarding the natural aging of 17S and 
24S alloys as determined by experiments conducted 
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Natural aging of 24S at various temperatures. 
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by the Aluminum Research Laboratories. 
vestigations show that the behavior of both alloys is 
similar. Room temperature aging is virtually complete 
after 4 days with very little change between 3 and 


Their in- 


4 days. If a temperature of 32 deg. F., is attained 
immediately after quenching and constantly main- 
tained no aging takes place for 16 hrs. Then aging 
proceeds slowly, requiring about two weeks for 
completion. For a temperature of 0 deg. F., there 
is no apparent aging for a period of one week. 
Where dry ice is used, and a retarding temperature 
of —108 deg. F. is maintained, no aging takes place 
for a period of one week as shown by the tests and 
in all probability no aging would take place at this 
temperature over an extended period. 

The principal difference between 17S and 24S 
is that the mechanical properties of the latter are 
higher immediately after quenching and on through- 
out the aging cycle; 24S does not age more rapidly 
than 17S but its workability is less for any given 
period of aging at room temperature, therefore, the 
value of prompt and complete refrigeration is some- 
what more apparent in the case of 24S. 

With either alloy, aging starts immediately on 
quenching and is not retarded until the material is 
lowered to a temperature of about 32 deg. F. If 
material is removed from the refrigerator, aging 
takes up where it left off, as soon as room tempera- 





ture is approached. Further refrigeration will not 
cause the workability to revert to the original ‘‘as 
quenched” condition. 

These established facts corroborate the observa- 
tion by fabricators that a prompt reduction in tem- 
perature and a continuously low storage temperature 
are essential to obtain maximum workability. Hence 
the value of refrigerated quenching and “quick freez- 
ing’ methods. During the handling of material some 
heat is absorbed from the room, so operating tem- 
peratures should be lower than those theoretically re- 
quired, thus providing a cushion against accidental 
warming as well as a safeguard against variations 
in temperature control. Many fabricators find that a 
storage temperature of 0 deg. F., is satisfactory while 
others prefer to reduce this to —30, or —40 deg. 
F., to take care of their particular operating con- 
ditions. 

Finally, let it be made clear, that refrigeration of 
aluminum alloys is a valuable aid to fabrication be- 
cause it prolongs the period of maximum workability, 
thus reducing time and expense for forming and 
making possible the production of the intricate parts 
required for modern aircraft. Refrigeration does 
not change the final strength or other characteristics 
of the metal; it merely provides a period of ‘‘sus- 
pended animation.” Then, when refrigeration ceases, 
the metal goes on to age normally to full strength. 


Flow chart for aircraft rivet chilling and storage. 
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Selective automatic rivet dispensor. 
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The Micro-Hardness Tester 





—A New Tool in Powder Metallurgy 


By ROBERT STEINITZ 


Physicist, American Electro Metal Corp., Yonkers, N. Y. 


Quality control of the production of many metal 
products is exercised through hardness testing. With 
powder metallurgy parts however, conventional hard- 
ness testing has been generally unsatisfactory because 

f the porosity or the duplex structure of the mate- 
rial. The tester described in this article overcomes 
these obstacles, and appears to be the answer to many 
hardness-testing problems not only in powder metal- 
lurgy but also in other fields where the hardness of 
ocalized microscopic areas must be determined. 


—The Editors 


gineering materials has furthered the development 
of a number of specialized instruments. Some 
these instruments are for determining important 
properties of the powders in much the same manner 
as conventional metallurgical tests are made on cast 
or wrought materials. If the hardness values of 
individual particles of a metallic powder or of the 
compact are known, the degree of strain hardening 
or correctness of an annealing cycle can be ascertained. 
The “micro-hardness tester’ is the device used for 
checking the hardness of the particles in a compact. 
Because the conventional instruments like the Rock- 
well hardness tester give an average reading (due 
to alternate metallic particles and voids in a com- 
pact) rather than particle-hardness, and, also, because 
the microscopic examination of polished and etched 
metal powders fails often to disclose differences and 
characteristics important to the proper control of 
pressing and sintering operations, the development of 
the micro-hardness tester is very important to the ad- 
vancement of the art of powder metallurgy. 


The New Hardness Tester Described 


A number of these specialized hardness testers 
have been developed during the past few years. How- 
ever, one marketed by the Eberbach & Son Co., of 
Ann Arbor, Mich., has filled the need for this type 
of instrument nicely, Essentially this instrument con- 
sists of a diamond penetrator (like that used in the 


Te EVER INCREASING USE of metal powders as en- 
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well-known Vickers hardness tester) mounted so that 
it can be attached to a microscope in place of the ob- 
jective lens. The type of microscope employed has 
cross hairs in the eyepiece, and by properly aligning 
the diamond, it can be made to touch the sample un- 
der investigation directly in line with the cross hairs. 
Thus, it is only necessary to adjust the microscope 
so that the intersection of the cross hairs falls over 
a selected particle of metal powder in a sample. Then 
the diamond can be made to penetrate this prede- 
termined particle. By this method, the actual hard- 
ness of individual particles can be determined. 

The force necessary to force the diamond penetra- 
tor into the grain of powder is furnished by a care- 
fully calibrated spring. In operation, the diamond 
is lowered onto the sample to be checked by use of 
the fine adjusting screw on the microscope. The 
force exerted by the particle of metal in opposing 
the downward motion (and penetration) of the dia- 
mond, as the whole microscope barrel is lowered, 
soon becomes sufficient to overcome the influence of 
this calibrated spring and opens two closed contacts, 
thereby illuminating a small lamp. 

When this occurs, it signifies that the force op- 
posing the penetration of the diamond has just ex- 
ceeded that exerted by the spring. This insures that 
the same loading, or force on the diamond, is used on 
any number of separate trials (or as long as the same 
spring is used). Of course, springs exerting different 
forces can be used for the same reasons that various 
loads are used with standard Rockwell machines. 

The diamond penetrator is accurately ground to 
a square pyramid shape. When an indentation is 
made with this type of penetrator, the diagonals of 
the recess can be measured by using a microscope 
with a micrometer eyepiece (similar to a Brinell mi- 
croscope), or by making a photomicrograph and 
measuring the diagonals from the plate. The re- 
sulting micro-hardness number is computed in the 
same manner as with the conventional Vickers ma- 
chine: 

P 
MH = 1.854—, 
d*® 
where MH stands for micro-hardness number, P 
is the load tending to force the diamond into the 
sample expressed in kilograms; and d is the length 
of the diagonals measured in millimeters. 

The accuracy of this method of hardness de- 

termination depends entirely on the precision with 
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Figs. 1 to 4 (left to right). Fig. 1 is sponge iron powder; Fig. 2 is sponge iron powder with oxide 
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inclusion; Fig. 3 is electrolytic iron powder before annealing; and Fig. 4 is the same as Fig. 3 
after annealing. All were subjected to 28-gram pressure and each one photographed at 470X. 


which the diagonals of the impression can _ be 
measured. If the plane of the polished specimen 
is not exactly horizontal, the impression will be 
“kite-shaped.”” In such a case, it has been found 
better to use the shorter diagonal when computing 
the micro-hardness number. To prevent sliding un- 
der the influence of the indenting force, the hard- 
ness-tester-microscope must have a good stage and 
the sample must be very firmly clamped in po- 
sition. Up to a certain limit, the accuracy of meas- 
uring the diagonals can be increased by using high 
magnifications. 

In the operation of the micro-hardness tester it is 
also advisable to use as large an indenting force 
as is possible, thereby obtaining a large and easily 
measurable recess in the sample. Of course, the 
size of the metallic particles under consideration 
limit the load that can be applied. 

The calibration of the load forcing the diamond 
into the samples is easily accomplished as it depends 


entirely on the spring used. A set of springs giv 
ing a range of 25 to 300 grams is supplied with each 
instrument. These springs furnish a reasonably a 
curate indenting load and only when extreme pr 
cision is desired is it necessary to check them fre 
quently. 

As hardness generally is defined as the resistanc 
to penetration, it would seem then that the hard 
ness values obtained would be independent of t! 
indenting force. Hanemann? and collaborators ha 
investigated the relationship of indenting force 
micro hardness number, and found that the hard 
ness number is not constant if the load is change. 
For practical purposes of powder metallurgy techni 
however, hardness may be regarded as a consta' 
quantity. Nevertheless, to avoid confusion it is a: 
visable to use the same spring (and to indicate the 
force used) when comparing different materials and 
heat treatments. 


Figs. 5, 6 and 7 (left to right). Decarburization of steel powder. Each 
subjected to 275-gram pressure and photographed at 200X. 
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Some Practical Applications: Iron Powder 


In the following paragraphs, some practical ap- 
plications of the micro-hardness tester are given. In 
all cases, the hardness number is given in units 
(actually kg. per sq. mm.) that agree with the 
Vickers (or Diamond Pyramid) hardness numbers 
as reported by Scott and Gray?. Incidentally, up 
to about 400, the Vickers and micro-hardness num- 
bers coincide with the BHN; above this, the Brinell 
values are progressively smaller than the corres- 
ponding micro-hardness numbers. 

In obtaining the photomicrographs accompanying 
each of the following descriptions, the specimens 
were mounted in Bakelite, and if a homogeneous ma- 
terial, they were not etched. Composite materials 
were etched to promote the distinguishing of the 
constituents. 

In Figs. 1 to 4 are shown photomicrographs of 
two types of iron powder at a magnification of 
170 X. In measuring the hardness of each of these 
samples, an indenting force of 28 grams was used. 
The particles shown in Figs. 1 and 2 are two sam- 
ples of sponge iron from different manufacturers. 
[he indentations of the micro-hardness tester are 
learly visible in each photograph. The micro-hard- 
ness readings of sample in Fig. 1 are 49 and 47. 

In Fig. 2 the oxide inclusion in the lower particle 
(due to incomplete reduction of the material) has 
a very high hardness;s MH = 348, while the com- 
pletely reduced particle in the upper portion of the 
photograph has a micro-hardness number of 60. 
[In this photomicrograph the relative size of the two 
indentations is easily discernible. This illustrates 
one of the valuable features of the micro-hardness 
tester—the hardness of different areas of one par- 
ticle of iron powder can be checked quite accurately. 

Some samples of electrolytic iron powder are il- 
lustrated in Figs. 3 and 4. Fig. 3 shows the powder 
before annealing (MH = 147 and 232) and after 
(MH = 56, 59 and 52). The annealing not only 
does much to equalize the variations in hardness, 
but it reduces it to the same value as shown by the 
annealed sponge iron sample in Fig. 1. 

The effects of a decarburizing atmosphere on steel 
powders are shown in Figs. 5 to 7. In these pho- 
tographs, the samples were not etched. As these were 
fairly large particles, a relatively high indenting 
force (275 gram-weight, giving large impressions) 
was used. The material as quenched (MH = 750) 
is shown in Fig. 5; little or no decarburization is 
visible. In the following two pictures (Figs. 6 and 
7) the effects of heating in a decarburizing atmos- 
phere are progressively more apparent; the hardness 
dropping to MH = 260 and 168 respectively. 

The next two pictures, Figs. 8 and 9, indicate 
the extreme range of this instrument. The material 
is tungsten-carbide and the load on the diamond 
was 28 gram-weight. These photographs are at 
different magnifications; the hardness readings av- 
erage 1850. The image of the cross hairs appears 
in Fig. 9. We believe this.to be the first time that 
a hardness measurement was made directly on a tung- 


sten Nat particle and not on the cemented ma- 
terial. 
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Fig. 8. Tungsten carbide powder, subjected to 
28 gram-weight pressure and photographed at 760X. 





Fig. 9. Tungsten carbide powder, subjected to 28 
gram-weight pressure and photographed at 1900X. 


Testing Compacts 


Some iron powders were pressed into compacts 
with a pressure of 10 to 55 tons per sq. in. and sin- 
tered at 2150 deg. F. (1180 deg. C.). The hard- 
ness of these compacts as measured on the Rockwell 
F scale (60 kg., 1/16 in. diam. ball) and the micro- 
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Fig. 10. Hardness versus density. 


hardness tester formed an interesting comparison. 
Because of the porosity of the compact, the Rock- 
well hardness values varied while the micro-hardness 
number (measuring only solid particles of the com- 
pact) is constant. The following table summarizes 
the results of a series of these tests on this type of 
specimen: 




















| 
| | | Micro- 
Hardness 
Sample Pressing Density [ey lconverted 
Pressure, | Rock- | Micro- to 
| tons per |_ a | well Hard-| Rock- 
sq. in. g per cc. % | (Bie ness_| well F 
A 10 4.8 61 |—12 | 118 95 
B 25 | 6.0 | 77 38 | 118 95 
C 40 | 68 | 86| 58 | 108 92 
D $5 6.9 | 87| 60 | 150 | 102 








The comparison of the two hardness measure- 
ments is further shown in Fig. 10 where the hardness 
numbers for various densities (caused by variation 
in compacting pressures) is plotted against density. 
It is interesting to note that both curves will inter- 
sect at 100 per cent density if extended. This tends 
to indicate the accuracy in this testing method. Pho- 
tographs of samples A, B, C, and D are shown in 
Fig. 11. It will be noted that the impressions left 
by the diamond penetrator are of uniform size in- 
dicating constant hardness numbers. 


Results with Duplex Materials 


Electrical contact materials are frequently composed 
of tungsten and copper, two metals that do not alloy 
The tungsten is added to improve the wear resis 
tance of the contacts, as copper is very soft. 
conventional Rockwell or Brinell hardness tester wil! 
give ‘average’ results, which are of little valu: 
It is important to be able to determine the separat 
hardness of either the copper or tungsten part 
cles. 

Such a copper-tungsten contact material is show: 


Fig. 11. Micro-hardness of iron compacts, A, B, C, D, (left to right). Each one subjected to 275 gram- 
pressure and photographed at 200X. 
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in Fig. 12. The sample was etched so that the 
copper and tungsten particles could be easily dis- 
tinguished. With an indenting force equal to 27 
erams, the difference in indentations between that 
in the softer copper (the large recess in the 
dark particle) and those in the much _ harder 
tungsten particles is easily discernible. The micto- 
hardness values of the copper and tungsten were 
respectively MH = 73 and MH = 420. This 
ability to check constituents of a compact individu- 
ally is one of the outstanding features of the micro- 
hardness tester. 

Another field of usage of this instrument is in 
investigating the diffusion and formation of inter- 
metallic compounds when two powders that alloy 
readily are sintered. Copper and tin powders (in 
proportion of 90 per cent Cu to 10 per cent Sn) 
are used for making bronze compacts. If this mix- 
ture is sintered at 1475 deg. F. (800 deg. C.) for 
1 hr., a homogeneous alpha solid solution is formed. 
Fig. 13 shows a photomicrograph of such an alloy 
after three indentations were made with the diamond 
penetrator load equal to 28 grams. These indenta- 
tions were about the same and gave a hardness read- 
ing of 113. 

If these tin and copper powders are not al- 
lowed to diffuse so thoroughly, an entirely different 
structure is obtained (see Fig. 14). In this case, 
the same proportions of powders were used as in 
Fig. 13, but they were hot-pressed for only 5 min. 
at 930 deg. F. (500 deg. C.). The different con- 
stituents are clearly visible. The light areas are the 
tin rich phase, some copper particles remain as a 
pure metal, and an intermediate or eutectoid phase 
is visible in the upper left part of the photograph. 

The indenting force was the same as that used 
for Fig. 13. The micro-hardness number of the 
copper particle is 69 (about the same as the cop- 
per in Fig. 12). The indentation (upper left) 
in the eutectoid material gives a hardness reading 
of 110. The hardness of the tin rich phase is not 
constant possibly due to changes in alloy copper 
content; it varies from 216 to 305. When the hard- 
nesses of such intermetallic compounds are known 
the relative amount of this phase present and the 
progress of diffusion can be judged fairly accurately. 

These representative applications of the micro- 
hardness tester have been described to indicate 
the range of use of the instrument; powders, 
transition products, compacts, etc., all can be ac- 
curately checked with this type of instrument. With 
wider use, many engineers and metallurgists will find 
new applications that will advance both the knowl- 
edge of hardness and the science and practice of 
powder metallurgy. 
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Fig. 12. 


Tungsten-cop per material subjected to 27 
gram pressure and photographed at 460X. 





Fig. 13. Bronze sintered at 800 deg. C. (1472 deg. 
F.) subjected to a pressure of 28 grams and pho- 
tographed at 575X. 


Fig. 14. Bronze, hot pressed at 500 deg. C. (932 

deg. F.) subjected to a pressure of 28 grams and 

photographed at 575X; a is tin-rich phase, b is 
eutectoid, ¢ is copper. 
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Piston Rings 
Of Gray Iron 


by TRACY C. JARRETT 


Chief Metallurgist, 
Koppers Co., American Hammered Piston Ring Div., 
Baltimore. Md. 


A PICTORIAL ARTICLE 











Fig. 1. Structure of close grained gray iron, Unetched. 
100X. 








a seal. In an internal combustion engine, the 

piston rings seal the burning gases in the com- 
bustion chamber and the lubricating oil in the crank 
case. In compressors, steam engines, and hydraulic 
installations, the piston rings seal the operating 
cylinders. 

Piston rings have been and are being made today 
from many types of materials. The most widely used 
material is close grained gray iron. The principal 
reasons for using this material are its ability to 
withstand wear and to retain its good physical prop- 
erties under varying conditions of temperature, pres- 
sures and lubrication. 

The ability of gray iron to resist wear is due 
primarily to the type and distribution of soft, “lubri- 
cating” graphite and steadite with a tough pearlitic 
matrix. A typical analysis and microstructure of a 
gray iron used in aircraft engine piston rings is 
shown in column A of the table, and Figs. 1 and 2; 
and of a large ring used in Diesel engines, in column 
B of the table and Figs. 3 and 4. 


T PRIMARY PURPOSE of a piston ring is to act as 


Composition and Hardness of 
Aircraft and Diesel Engine Piston Rings 




















(A) (B) 
Aircraft Diesel 
Analysis Engine Rings Engine Rings 
Combined carbon 0.45-0.75 0.60-0.80 
Graphitic carbon 2.70-3.20 2.70-3.05 
Manganese 0.40-0.80 0.50-0.80 
Phosphorus 0.30-0.80 0.30-0.60 
Sulphur 0.10 Max. 0.10 Max. 
Silicon 2.20-3.10 1.20-1.70 
Rockwell ‘B” 
Hardness 97-104 85-95 





Fig. 2. Structure of close grained gray iron. Etched 
with nital. SOOX. 


METALS 





AND ALLOYS 














An aircraft ring demands a fine grained structure, 
whereas large rings such as used in Diesel and steam 
engines require a coarser grained material. The 
cross-section of an average aircraft piston ring is 
approximately 0.125 x 0.250 in. As the cross-section 
increases in size, the ag 82 flakes become larger, 
and the matrix changes from a fine sorbito-pearlite 
matrix as in aircraft rings, to a coarse pearlite in 
the larger rings. 

Close metallurgical engineering control is neces- 
sary in the manufacture of piston rings to insure 
good machinability and to meet stringent physical 
requirements. It is also essential that close foundry 
control be maintained to produce rings of small 
cross-section without porosity, free ferrite, and hard 
spots which are believed to be cementite. This con- 
trol is complicated by over 30,000 different types and 
sizes of rings which are required by the builders of 
engines. 

Piston rings in this country are practically all made 
from individual castings. There may be as many as 
100 or more individual castings poured from one 
sprue, as shown in Fig, 8. The molding sand must 
have the proper moisture content, permeability, and 
strength to produce a suitable mold for small cast- 
ings, such as shown in Figs. 5 and 6. The risers 
and gates have to be of such cross-section and de- 
sign as to permit the cast iron to flow freely and pro- 
duce uniform cooling to avoid hard or soft spots 
around the ring. (Fig. 6 shows a typical mold with 
the gates and risers). , 

The molds are stacked and the down pouring 
method is used in casting the rings. (Fig. 7). The 
temperature of the molten metal is controlled closely 
so as not to produce excessive shrinkage or an im- 
proper structure causing a poor wearing iron. Cast 
iron melted in a cupola with a controlled moisture 


Fig. 3. Structure of open grained gray iron, Unetched. 
100X. 
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content and hot blast should be of such a composition 
as not to produce free ferrite in the finished cast- 
ings. When free ferrite is present in large quantities 
low tensile strength and hardness result. A section 
of a ring with a large quantity of free ferrite is 
shown in Fig. 9. 

Rings with free ferrite may also be difficult to 
grind, as free ferrite is soft and stones have a ten- 
dency to load rapidly. This is particularly notice- 
able when the faces of the rings are ground parallel 
from castings which have a microstructure showing 
free ferrite. The grinding and lapping machines 
which perform this operation are shown in Figs. 10 
and 11. 

Piston rings should have good tensile strength, 
impact properties, and should be able to hold their 
tension under all operating conditions. The ring 
tension is generally controlled by cutting the gap 
from the out-of-round casting (Fig. 12). 

Close grained gray cast iron with a high silicon 
content and a sorbito-pearlitic matrix changes very 
little with engine operation. It is possible, however, 
in istallations operating under high temperatures 
ihat growth will take place over a period of time. 
The cast ring must have a uniform structure around 
the entire ring and be free from hard spots (Fig. 
13) to be able to be machined freely on such opera- 
tions as turning (Fig. 14), and boring (Fig. 15). 

Fig. 16 shows several types of joints commonly 
used and typical sections of compression and oil 
rings. Figs. 17 and 18 show the variation in sizes 
of cast iron piston rings manufactured today, and it 
can readily be seen that close engineering control — 
both metallurgical and mechanical — is necessary 
to produce rings of these two extreme sizes and still 
have them perform equally as well in their particu- 
lar applications. 


Fig. 4. Structure of open grained gray iron. Etched 
with nital. SOOX. 
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Fig. 5. All molds are made of green sand having controlled physical 


properties and moisture content. Pneumatic molding machines are used. 


Fig. 6. A piston ring mold, showing method of gating, feeding and risering. 
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Fig. 7. Piston rings in the making — molten cast iron being poured into stacks of molds. 
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Fig. 9. Structure of gray iron with free ferrite. 
Etched with alkaline sodium picrate. 500X. 


Fig. 10. Rough face grinding. The as-cast rings after 
sand blasting and snagging are run through large 
grinding machines to bring them down to the proper 


thickness, and make the side faces flat and parallel 
te each other. 
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Fig. 11. Surface finish — as the final operation, the rings are hydrolapped to the correct thickness 
controlled to 0.0002 in., and specified surface finish of 6 microinches as measured by a profilometer. 


Fig. 12. Tension control — the tension and free gap 
are controlled by the amount of metal removed from 
the out-of-round casting. Hammering the inside 
diameter also aids in controllin g the above properties. 


Fig. 13. Structure of close grained gray iron with 
cementite area causing hard spots. Etched with nital. 
S0OX. 














Fig. 15. Controlling wall thickness — the finish- 
turned rings are placed in a cup and bored to the 
required wall thickness. 









| Fig. 14. Finish turning — the rough turned rings are 
| locked on an arbor and finish-turned to within 0.0005 
| in. of specified ring diameter. Note the gaps in rings 
| to provide for thermal expansion in engine operation. 
| 











Fig. 16. Several types of joints commonly used and typical sections of compression and oil rings. 
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Fig. 17. A small piston ring. Its diameter is 1/>-1n. 
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Fig. 18. A large piston ring. This one has a diameter 

















Design of Sand Castings 


for Quality Production 





Pe 


Fig. 20. A complicated casting design, the manufacture of which is made possible by the use of cores. 
The cores shown were set in a machine made mold. 


by N. F. HINDLE 


Assistant Secretary, 
American Foundrymen’s Assn., 
Chicago 


This is the concluding instalment of Mr. Hindle’s 
broad review of design principles that designer and 
foundryman alike should remember when planning 
the manufacture of sand castings on a quantity-pro- 
duction basis. A useful summary of basic design-rules 


is included. -—The Editors 
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Cores 


Cores are masses of sand placed or created in molds 
to form cavities at desired locations in the castings. 
Cores usually are made of baked sand mixtures. If a 
design requires such cores, core boxes must be pro- 
vided for making them. These core boxes are a part 
of the pattern equipment, as are core dryers which are 
often required to keep the cores in shape while they 
are passing through the baking cycle. Cores must 
be inspected, sometimes pasted (if made in sections), 
sometimes coated or otherwise treated before they 
can be inserted in the mold. 


As all these items add materially to costs, dry 
sand cores should either be eliminated, or their num- 
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ber should pe minimized except where the benefits 
gained outweigh the extra cost. Often the use of 
dry sand cores is a necessity and many castings today 
require that they be used. Cores not only save metal 
and reduce machine work but often have an im- 
portant effect in helping to maintain sections of fair- 
ly uniform thickness. These are a great advantage 
and in many instances they outweigh the extra cost 
of the casting itself including the core work required. 
Fig. 26 shows the cores required for a complicated 
casting. The use of cores made possible the manufac- 
ture of this design as a unit. 


Elimination of Interior Cores. Designs sometimes 
can be such that the pattern can be made to leave 
its own green sand core or cores. Fig. 21 shows 
two views of a casting requiring the use of com- 
plicated interior dry sand cores, elaborate and ex- 
pensive core box equipment and special attention 
during production. Fig. 22 illustrates the rede- 
signed casting which eliminates the use of interior 
dry sand cores by permitting the pattern to leave 
its own green sand core when withdrawn from the 
mold. Some cores were required to produce the 
brackets and ribs on the exterior surfaces, but the 
-quipment was simple and inexpensive and produc- 
tion cost of the casting was much lower than in the 
first design. 

The ideal casting, both from the viewpoint of the 
foundry and from that of economy, is one which 
can be molded to leave its own green sand core or 
cores. Though designers cannot always take advan- 
tage of this fact, they should do so whenever possible 
without undue sacrifice in other directions, as cost 
is then minimized. 


Cored Holes. In addition to being used to create 
major cavities and contours, cores often are used to 
form holes which are later drilled to dimensions, thus 
saving machining time as well as metal. The minimum 
size hole which can be cored varies for the different 
metals as well as with other conditions. A core 
for an iron sand blast nozzle not over 3/16 in. in 
diameter functioned perfectly when surrounded by 
relatively heavy metal sections, but this core was 
so critical that six grains of sand of improper size 
in the one section was the difference between suc- 
cess and failure. 

On the other hand, it is sometimes advised that 
no hole smaller than 1 in. diameter should be cored 
n sections of steel castings over 2-in. thick, and that 
-ores for such castings should not have a diameter 
less than half the thickness of the wall they pierce. 
Since the number of variables are so great, no fixed 
tules as to minimum core size is given. The matter 
is one which should be discussed with the foundry- 
man. If there is any doubt, however, that the in- 
sertion of a small core to provide a hole, say for a 
bolt, will cause casting trouble or will make core 
removal difficult, and hence increasing cleaning cest, 
it is better to require that the hole be drilled. 


Core Length vs. Diameter. Core length in relation 
to diameter is especially important in steel castings 
but should be given serious consideration in all cast- 
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ings where cores of considerable length and small 
diameter are contemplated in the design. Slender 
cores must be anchored firmly by core prints and sup- 
ported in some manner to prevent sagging. 

If possible, such slender cores should be avoid- 
ed for at least two reasons, First, a long slender core 
necessitates the use of chaplets for support, and 
chaplets should be avoided, if at all possible, es- 
pecially in castings which must withstand pressure. 
It is difficult to secure complete fusion of chaplets 
with the metal, thus leaving a potential source of a 
flaw or porous spot. 

Secondly, when a long thin core is surrounded 
by massive metal sections, the cleaning of the core 
from the casting is an expensive process. In such 
cases, the pressure of the liquid metal often is so 
great that it is forced into the core between the 
grains of sand so that the core becomes a mass of 
metal and sand. The time necessary to remove the 
core and clean the casting surface in such instances 
is so high as to defeat the purpose of the core. If 
such cores are demanded, the purchaser must expect 
to pay extra for core removal. 

A cored recess or hole is most likely to be cleaned 
with a minimum of labor and with a maximum of 
effectiveness (a) when the opening thereto has an 
area proportionately large as compared with the thick- 
ness of the surrounding wall of metal; (b) when the 
recess or hole is not of excessive depth as compared 





Fig. 21. Casting design which involves the use of 

complicated interior cores in the mold making for 

high core cost, high molding cost and extra cleaning 
cost. 














Fig. 22. Same casting as Fig. 21 redesigned to leave 
its own green sand core, thus avoiding the use of the 
expensive core boxes required for the design shown 
in Fig. 21. Simple, low-cost core box equipment was 
required to make the cores used to produce the ex- 
terior brackets and ribs. The smaller, simpler cores, 
were made and set at lower cost than the larger, more 
complicated cores required by the design in Fig. 21. 


1197 














en 





with outlets accessible for removing the core used 
to form it; (c) when the recess or hole, if long, is 
straight rather than curved (thereby facilitating the 
use of cleaning tools); and (d) when suitable out- 
lets are provided not only to facilitate cleaning but 
to aid in firmly placing the required cores. 


Venting. Venting of cores also is important from 
the design standpoint. Internal cores (that is, those 
largely surrounded by metal), require adequate pro- 
vision for venting the gases generated when the core 
comes in contact with the molten metal. In such cases, 
the designer should provide for the passage of this 
gas through one or more prints. 


Clean-Out Holes. Some castings must be designed 
in such a manner that a core is entirely surrounded 
by metal save for relatively small clean-out holes, 
though such a condition is to be avoided if at all pos- 
sible. In such castings, however, clean-out holes for 
the core must be provided. Such holes may later be 
plugged before, or subsequent to, machining or by 


welding. Fig. 23 illustrates a section through such a 
casting. 


Dimensional Tolerances 


The general design of castings, the number of 
castings to be produced, and their size are three of 
the most important factors influencing dimensional 
tolerances. This fact makes it essential that allowable 
dimensional tolerances be a matter of agreement be- 
tween the producer and the consumer. It is especial- 
ly necessary, in cases where close tolerances are re- 
quired, that the manufacture of the pattern equip- 
ment be under the supervision of the foundryman. 

A general rule applicable to allowable dimensional 
tolerances is that such tolerances should be at least 
half the maximum shrinkage allowable for the metal 
involved. This rule does not always hold, however, 
and many castings are made with sufficient accuracy 
so that no machining or finishing, other than that 
normally done in the foundry cleaning department, 
is required to fit them for use. 

This is especially true of malleable iron castings 
when purchased in sufficient quantities to justify 
the use of the coin pressing or die straightening 
processes. In automotive production foundries, where 
castings manufacture is highly specialized and where 
millions of castings of the same general type, such 
as cylinder blocks, are produced annually and where 
experience has extended over a large number of years, 
the castings are made within exceedingly narrow di- 
mensional tolerances and with only a few thousandths 
of an inch finish allowance. 

Such close work is possible, however, only in the 
case of highly speciatiand quantity production and 
long familiarity on the part of the foundryman with 
the given design. The designer cannot expect a new 
casting (even though the order for it may require 
production in large quantities) to be made within 
such narrow dimensional limits. Only experience 
and, through it, an understanding of the vagaries of 
mold and metal behavior in a given casting, makes 
the specification of extremely narrow tolerances feas- 
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ible. In the Table are given, but only as a very 
rough guide, the approximate maximum tolerance. 
that can be held without machining, on castings 
of various classes. Minimum tolerances are sometimes 
specified within a few thousandths of an inch, as 
cast, but are permissible only under favorable condi- 
tions, as previously mentioned, especially when mal- 
leable iron castings may be coin pressed or die 
straightened. 

Also, as a result of careful planning and coopera- 
tion with the foundryman and patternmaker on the 
part of the designer, and of careful study of the pro- 
duction operations on the part of the foundryman 
(as determined, for example, by the production of 
sample castings) closer tolerances than those speci- 
fied in the table are obtainable, even on medium 
sized castings. On the other hand, with very large 
castings, it may be necessary to require wider tol- 
erances than those listed in the table. 

If the designer does mot seek the cooperation of 
the producer and does not afford him the oppor- 
tunity of careful production planning and a study 
of the vagaries of the individual casting design, as 
mentioned above, closer tolerances than those given 
in the table should not be specified. The most im- 
portant of the three general considerations which in- 
fluence dimensional tolerances are general design or 
shape but the size of casting also is important. 

Nothing is gained, of course, in specifying close 
tolerances when wider ones meet every requirement, 
and a great deal of delay and misunderstanding may 
result if tolerances are set closer than they need be. 

Because of the wide variation in size and design 
and in the production operations involved, any gen- 
eral staternent concerning tolerances which may be 
expected by the engineer for a given design necessi- 
tates many reservations. A competent foundry, with 
proper engineering and control staff, can produce the 
best possible castings from a given design when al- 
lowed to cooperate with the designer from the in- 
ception of the casting until actual production is be- 
gun. 

Machine finish allowances naturally should be held 
to a minimum for economy in the machining opera- 
tion. The allowance varies usually with the size of 
the casting. As 4 guide, the machine finish allow- 
ances for various metals, as given in a table in the 
Cast Metals Handbook may be used but particular 
attention should be paid to the notes at the bottom 
of the table. It should be remembered, as previously 
stated, that greater machining allowances should be 
specified for parts cast in the cope of the mold than 
for those cast in the drag. 


Table of Approximate Maximum Tolerances for Castings 





Minimum Overall Dimensional 








Metal Tolerance, In. 
Cast iron ° 1/16 
Malleable iron 3/32 





Cast steel | 5/32 





Aluminum alloys 5/64 
Magnesium alloys 11/64 
Brass 3/32 
Bronze 1/8 





METALS AND ALLOYS 








Use of Metal Inserts 


Castings are sometimes so designed as to call for 
the use of metal inserts to be cast in place. Such in- 
serts invite trouble and extra cost. Not only must 
these inserts be kept scrupulously clean, that is, free 
from dust, rust or other oxide on the surface; grease, 
oil and even the perspiration of the hand, but, in 
some instances, they must be preheated so as to form 
as close a bond between the metal and the insert as 
possible. 

Even when pre-heated, the temperature differen- 
tial between the liquid metal and the insert is con- 
siderable. The liquid metal must heat the compara- 
tively cold metal insert, thus causing it to expand, 
while the molten metal is cooling and contracting 
because of heat absorption by the insert. Hence the 
possibility of local stress reversals, converting the 
stress over a small area from tension to compression, 
must not be overlooked. If inserts are used, they 
should be knurled or grooved to insure a good me- 
chanical bond, as this helps to hold them securely 
even though actual fusion with the metal of the cast- 
ing may not occur. Sufficient metal must be provided 
around such inserts to eliminate the chance of cracks 
developing adjacent to the insert. 


Size of the Mold 


The design of a casting should be considered from 
the standpoint of the size of the mold necessary 
to make the casting. As the mold size increases, the 
cost per mold increases. Sometimes, the total mold 
bulk can be reduced by making the part as two or 
more castings, though this is likely to involve extra 
machine work if the two parts have to be joined 
later. in other instances, the part may be redesigned 
to take a smaller flask than required originally, as 
shown in Fig. 24. In any event, economy dictates 
the use of the smallest possible casting which will 
meet requirements, 

When the castings are to be made by a foundry 


Fig. 23. Section through aluminum alloy cylinder 

head showing core print left to provide a vent and 

to permit removal of core sand when casting is 
cleaned. 
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Fig. 24. Top, and end view of a manifold as first 

designed. Below, manifold redesigned to permit a 

reduced volume of sand, thus reducing mold cost, 
as smaller flasks are required. 


already selected, it often contributes to economy to 
learn what flask size the foundry possesses. This 
makes it possible to design the casting to utilize the 
flask equipment on hand and thus avoid the chance 
that special flask equipment for a particular job will 
have to be purchased. 


Finishing Costs. Where cost per casting must be 
minimized the effect of cleaning and finishing costs 
deserves study as, in some instances, such costs out- 
weigh by far the molding cost or even the total cost 
of the casting itself, especially if polishing and plat- 
ing nap to be required. 

The designer should keep in mind the expense in- 
volved in cutting off risers in inaccessible spots, es- 

ecially on high-shrinkage alloys such as manganese- 
eet or iron-aluminum-bronze or on alloys dif- 
ficult to machine. Also, the difficulties encoun- 
tered in cleaning small diameter holes in heavy sec- 
tions, especially holes which are not straight, should 
not be overlooked. Where smoothness is an im- 
portant factor affecting finishing cost, as is often the 
case, it may be expedient to choose an alloy which 
can be cast with a relatively smooth finish even though 
this may increase metal cost. It is best to avoid re- 
cesses which are hard to clean and surfaces which 
are difficult to machine (when machining is neces- 
sary) unless it is certain that the extra cost involved 
is justified by some compensating advantage. 


Marking Castings. It is usually desirable that the 
foundry’s trade mark appear on the casting, frequently 
accompanied by the pattern number, part number, 
metal symbols, and other descriptive marking. In gen- 
eral, however, such markings should involve as few 
characters as possible and be limited to the drag side 
as well as to an area which will not unduly hamper 
the foundryman’s choice of gate inlet locations. Let- 
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ters must have adequate draft and should not be so 
placed as to require loose pieces in the pattern unless 
the extra cost of such construction is amply justified. 

The presence of many cast numbers, letters, and 
symbols ordinarily is of little or no significance as 
affecting the serviceability of medium and large sized 
castings. But the matter becomes important when 
many embossed marks are required on small castings 
with thin sections which must be pressure tight. 
Excessive marking may cause small isolated hot spots 
if increased section thickness is involved, and at- 
tendant difficulties. This is the experience of many 
foundrymen, particularly steel foundrymen, who have 
been faced with the problem of producing castings 
of 3-in. or less metal section with many letters, 
l4.-in. or more in height, scattered over the body of 
the casting. 

Emphasis has been given to the matter of marking 
in a precautionary note which appears in each of 
several specifications for steel castings adopted by 
the American Society for Testing Materials. The 
note reads thus: 


“The resistance of a sand mold to the erosive effect of 
inflowing metal is aided by smooth mold surfaces. Cast 
identification marks are formed by making indentations on 
the face of the mold. For the prevention of small defects 
caused by dislodged particles of molding sand, there should 
be provided the minimum feasible number of cast iden- 
tification marks.”’ 


Summary of Rules for Design 


From the foregoing, it should be apparent that 
there are no inflexible rules governing the design of 
sand castings. It is also clear, however, that there 
are certain conditions which the designer should 
strive to meet and others that he should avoid when 
laying down a design of a casting, especially if it 
is to be produced in quantity at minimum cost. These 
desirable procedures are summarized below. It should 
be understood that the rules given are general and 
that there may be valid grounds for departures from 
them to secure certain results not attained other- 
wise. 

The rules may serve as a “‘check list’’ which the 
designer may employ effectively when a design is in 
progress or nearing completion. If he finds that any 
of the rules are violated and that he can change the 
design to avoid the violation without sacrificing some- 
thing more important, the casting will be produced 
with a minimum of difficulty in the foundry and 
probably at a lower cost than if the rules are 
neglected. 

The following procedure is suggested at the in- 
ception of the casting design. 


1. Make a sketch of the proposed design in which 


(a) Sections are maintained as nearly uniform in thick- 
ness as conditions permit, or 


(b) Where uniformity in section thickness is not feas- 
ible ‘make the transition gradual — never abrupt, 
blending heavier sections into light ones. 

2. Seek the constructive criticism of the competent foun- 
dryman who is to make the castings and endeavor to fol- 
low his su tions where they appear proper from a 
design oe. a 5 with a view to simplifying and avoid- 
ing difficulties in the production of the castings. 
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3. Explain to the founuyuian me conditions that the cast- 
ing must meet, where it fits into the total assembly, and 
what functions it must perform. 


By observing the following rules in the prelim- 
inary drawing, the foundryman will have minimum 
suggestions to ofter; their purpose, aside from being 
an aid toward securing sound castings is to promote 
ease of manufacture. 


A. Visualize the casting in the mold, and design it 
so that, as placed in the mold, it will solidify 
regularly and progressively from the lowest to the 
highest point. 

B. Avoid designing castings so that the heavy sec- 
tions occur below lighter sections when the cast- 
ing is in the mold, thus making adequate feeding 
of the heavy sections difficult or impossible. 


C. Design the casting so that it can be poured easily 
in all of its parts with a minimum number of 
risers, and so that the risers, when required, are 
located at the highest point in the mold and so 
that the last fluid metal is contained in the riser. 


D. Use fillets at junctions and especially at inside 
corners, but avoid making them so large as to 
produce excessively heavy cross-sections at the 
junctions. 


E. Employ ribs where they help to avoid warpage 
or are needed for extra stiffness and can be used 
to lower weight and still not interfere with the 
ready preparation of the mold. 


F. Where intersecting ribs or junctions of members 
result in undue concentration of metal with re- 
sulting hot spots, consider the feasibility of stag- 
gering or, in the case of large castings, the use 
of simple cores at the intersections to equalize 
cross-section at the junctions. 


G. Avoid the use of deep pockets in castings as such 
pockets generally involve an undue increase in 
cleaning costs. 


H. Aim to make the casting as simple in structure as 
conditions permit, investigating the possibility of 
using two or more separate castings, to be joined 
subsequently if a one-piece casting is highly com- 
plex and gives promise of lower over-all cost if 
cast in parts. 


I. Avoid the use of as-cast dimensional tolerances 
which are closer than necessary. Consult the pro- 
ducing foundry to make sure that such tolerances 
as specified can be met without undue cost in- 
crease. 


J. Where lettering and similar markings are re- 
quired, see that they come on a face or surface 
of the casting parallel or nearly parallel with the 
mold parting and in such a position as to impose 
minimum restrictions to metal flow and proper 
progressive solidification. 


K. Avoid the use of metal inserts, if possible. Such 
inserts should be avoided especially where fusion 
between the insert and the casting is absolutely 
essential (unless it can be guaranteed by the 
producing foundry) or unless the advantage 
gained is clearly not offset by greater difficulties in 
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roduction than the proper insertion after cast- 
ing would entail. 


L. When castings are exposed to view in the fin- 
ished product, see that they are as sightly in ap- 
earance as conditions permit, with simple and 
lowing lines and exteriors free from unnecessary 
projections. 


M. Keep the size and weight of the casting, and 
hence the sizes of sections, as small as is consis- 
tent with adequate performance of function. 


N. Adhere, as far as conditions permit, to designs 
which simplify both the pattern equipment tre- 
quired and the molding procedure, avoiding the 
use of loose pieces in the pattern, if possible, and 
using them only where desired results cannot 
be secured by some other method. Loose pieces 
in the pattern generally mean increased molding 
costs. 


O. Avoid the use of designs which involve irregular 
parting lines in the pattern equipment when a 
casting which meets requirements can be designed 
to have its parting line in one plane, as straight 
pattern parting lines usually result in lower mold- 
ing costs than if irregular parting lines are used. 


P. Permit the pattern equipment to be made with 
ample draft so that the pattern can be withdrawn 
readily from the mold without injury to the lat- 
ter. Allow the use of as much draft as appear- 
ance of the casting and other factors (such as 
avoiding higher machining costs than are neces- 
sary or when too much draft causes too great 
an increase in section size at points where proper 
feeding is impossible) require. Ample pattern 
draft means easier molding. 

Q. Avoid designs in which more dry sand cores 
than are essential are used, as designs by which 
the pattern can be made to leave its own green 
sand core in the mold generally are the most 
economical to produce. 


R. Where dry sand cores are essential, make them 
as few in number and as simple as possible. 
Provide for points of adequate core support in 
the mold. In castings which must be pressure 
tight, the use of cores which must be supported by 
chaplets should be avoided. 


Make sure that interior cores, which cannot be 
avoided in a casting and which are nearly or en- 
tirely surrounded by metal, can be properly vent- 


ed and that adequate clean-out openings are pro- 
vided. 


T. Avoid designs wherein cores are so placed or are 
so slender that subsequent removal from the cast- 
ing is difficult. 

U. Avoid the use of long, slender cores surrounded 
by extremely heavy metal sections, as such cores 
are difficult to remove in the cleaning operation. 
When such cores are unavoidable, they should at 
least be straight and ample anchorage for them 
should be provided in the mold. 


~ 


Some of these rules may appear self-apparent, yet 
almost any foundryman can point to castings in the 
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design of which seemingly obvious rules have not 
been heeded, with consequent needless increase in 
cost of castings. The rules do not, of course, cover 
all features of design but, where they are followed, 
production of castings will be simplified and costs 
lowered. It is, at least, worthwhile to check any 
casting design against the rules or procedures listed 
above and, where it is found that the rules have not 
been followed, to see whether the design can be 
altered to avoid this with benefit to all concerned. 


Heat Treatment as Affecting Design 


Designers of castings should properly take advan- 
tage of the fact that certain cast metals may be heat 
treated to develop maximum physical properties, as 
this can be made to reduce the weights of the cast- 
ing and sometimes its cost. Maximum physical 
properties in many metals are obtained by quenching 
and drawing or tempering heat treatments. In de- 
signing castings to be so treated, it is well to re- 
member that, in such treatments, heavy sections do 
not cool so rapidly as thin sections. 

When there is great variation in section thickness 
within a casting, the quenching treatment may de- 
velop stresses sufficient to rupture the thin members 
of the casting. The possible development of such 
stresses in a design may preclude quenching, in 
water, oil or air. In some instances, even though 
water quenching and subsequent tempering may be 
desirable from a physical property standpoint, the 
design may limit the applicable treatment to an oil 
or air quench with a sacrifice in the desired proper- 
ties. For these reasons, castings to be heat treated 
require scrupulous adherence to the use of sections 
which are uniform in thickness or, if sections vary, 
to the use of gradual blending from thick to thin, 
as these factors greatly influence the possible in- 
crease in rejects, which, in turn, correspondingly 
affect costs. 


Conclusions 


From the above discussion, it is evident that the 
two main principles which should be observed in the 
design of castings are uniformity of section thick- 
ness and blending of heavy sections into light ones 
where section uniformity is impossible. While, as al- 
ready indicated, many other considerations enter into 
the design of castings that may be made in large 
quantities in the most economical manner and at the 
same time be of greatest usefulness, adherence to the 
two principles mentioned is of paramount importance 
if cost is to be minimized and satisfactory castings 
secured. 

The author gratefully acknowledges his debt to 
those who have enunciated certain fundamentals 
of casting design in articles appearing in engineering 
and metal working publications, books, and society 
and association publications of interest to the foun- 
dryman as well as to casting designers. The subject 
is a complicated one. Little strictly basic information 
is available, though considerable is in process of be- 
ing accumulated. Designers can assist the foundry- 
man in his search for such information. They can, 
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in turn, by seeking the foundryman’s advice on cast- 
ing production, learn to adapt their designs to ef- 
ficient quantity production, In short, through co- 
operation, the designer and foundryman can help 
each other and, at the same time, benefit all others 
concerned. 
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A LETTER 10 


The National Emergency Steels 


To the Editor: One of the most important metallurgical 
developments of 1942 was the development of the National 
Emergency Steels. The guiding principle in making up the 
specifications for these steels is well expressed in the follow- 
ing statement: 


“Current recognition of the truth that a small percentage of 
several alloying elements is more beneficial to the general 
properties of steel than a relatively large addition of a single 
alloying element, has led to the specification of satisfactory 
steels with unusually low alloying contents.’’ (Priestley, 
METALS AND ALLoys, Jan. 1943—page 54) 


To my knowledge, the first one to clearly recognize this 
principle and to apply it in practice was the eminent 
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Swedish metallurgist, the late V. N. Hybinette, perhaps 
best known for his work in the smelting and refining otf 
nickel. 

About 20 yrs. ago Mr. Hybinette, in collaboration with 
his son Victor, also deceased, put the principle to practical 
use in a number of aluminum alloys, in which he added 
as many as 8 different alloying elements, most of them in 
quantities of 0.2 per cent or less. 

He propounded the principle on many occasions over a 
number of years, a fact that can be easily verified by well 
known members of the metallurgical profession. I feel that 
Mr. Hybinette’s pioneering work in this field deserves to be 
remembered. 


ANTON GRONNINGSATER 
230 Park Ave. 
New York. 
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Quality Inspection of Beryllium Copper 
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Beryllium-copper coil and flat Springs “micro-processed” to best spring properties for each lot. (Courtesy: 
Instrument Specialties Co., Inc., Little Falls, N. Y.) 


by WAYNE MARTIN ERYLLIUM-COPPER IS STILL in knee pants; as a 


commercial alloy it has been available only a 


1:1. Materials Engr., Sperry Gyroscope Co., Brooklyn, N.Y. few years. Yet because of its unusual proper- 
. ties, it has found an important place in the present 
_ Expanded wartime applications of beryllium-copper war effort. As with all new materials, it has taken 
have taught materials engineers much about the experience to show just where it should be used, and 
properties or combinations of properties that are best how it should be handled. Large scale fabrication 
jor individual applications. Significant tests for these brought its share of problems too. 
qualities have thus been evolved, and in this article Because it combines exceptional strength with cor- 
Mr. Martin tells what tests to make and how to in- rosion resistance, high endurance strength and heat- 
lerpret them in terms of material quality. hardening after forming, beryllium-copper most 


—The Editors nearly approaches the ideal material for springs. It 
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Fig. 1. Changes in tensile strength and conductivity 

during the hardening heat treatment of beryllium- 

copper wire for material having acceptable spring 
properties. 
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Fig. 2. Hardness and elastic modulus changes dur- 
ing heat treatment provide a measure of quality for 
strip beryllium-copper. 





is in this field that it is making its largest contribu- 
tion today. Its properties make possible designs that 
cannot be fabricated with other spring materials. 
Entirely new products are made possible, and the 
performance, accuracy and reliability of older equip- 
ment is improved. Aircraft instruments, radio equip- 
ment, electrical parts, radiosondes, aircraft engine ac- 
cessories, communication devices, radar instruments 
and other vital war equipment depend strongly on 
beryllium-copper springs for vital parts. 


New Problems and New Facts 


From concentrated experience and the pressure of 
getting the job done, we have already learned a lot 
about beryllium-copper and how to handle it. We 
have learned, for example, that peak properties can- 
not be obtained by a standardized hardening heat 
treatment; that cold working has a marked effect 
on the final properties and the heat treatment re- 
quired to obtain these properties; that mill processes, 
particularly the solution heat treatment, have an im- 
portant effect on final properties; that beryllium con- 
tent and various alloy additions have a large effect 
on spring performance. 

One other important thing we have learned is 
that the final heat treatment must be adjusted to 
bring out the particular properties most needed by the 
application. Abrasion resistance, endurance strength, 
proportional limit, stability or freedom from drift, 
electrical conductivity—any one of these properties 
can be brought to a maximum, but not all at once. 

Forced increase in mill production of beryllium- 
copper has brought its problems too, and has em- 
phasized the need for a simple test routine to deter- 
mine before making the beryllium-copper part that 
the desired final properties will be obtained. In the 
form of wire and strip as commonly used for springs, 
these tests are easily and readily made. 
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Acceptable Wire Quality 


For wire, measurement of electrical conductivity 
and tensile strength will readily predict the perform- 
ance of any [ peeves lot of material after coiling. 
Hardness and modulus tests will do the same on 
strip. 

These tests are made by measuring the material 
as received and as it changes during the hardening 
heat treatment. On wire for example the electrical 
conductivity before heat treatment should be no 
higher than 16 oe cent that of copper—the lower 
the better. Conductivity higher than 16 per cent in- 
dicates either the beryllium content too low or in- 
complete solution heat treatment. During the hard- 
ening heat treatment the conductivity will increase, 
rapidly at first and then at a decreasing rate as shown 
in Fig. 1, reaching a maximum of 30 to 35 per cent 
with good material. 


Tensile strength of cold drawn wire as received 
should be within a fairly narrow range. With the 
proper amount of cold work for highest final spring 
properties, the tensile should be 130,000 to 140,000 
for wire in the size range of 0.030 to 0.090 in di- 
ametet. -Smaller wire will be a little higher in tensile 
and larger wire « little lower. If the tensile as re- 
ceived is higher than 150,000 for the 0.030 to 
0.090 in. size range, either the solution heat treat- 
ment is at fault or the material may have an excess 
of beta phase present. (More about this later.) 


During the hardening heat treatment the tensile 
strength should rise rapidly to 200,000 or higher, 
reaching a peak when the conductivity is 24 to 26 
per cent or higher as shown in Fig. 1. If the peak 
is reached while conductivity is lower than this 
amount, either the beryllium content is low or an 
excessive amount of gamma precipitate is present at 
the grain boundaries. If the tensile at the peak 
value is lower than 200,000 the trouble usually can 
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be attributed to incomplete solution heat treatment. 
So much for wire. 


Tests for Strip 


On strip, the conductivity is not so readily meas- 
ured, but the elastic modulus change during heat 
treatment can be used instead. The modulus before 
heat treatment should be low, not over 15,000,000 
and should increase to 18,500,000 to 19,000,000 
during hardening as shown in Fig. 2. If the modu- 
lus as received is higher, the solution heat treatment 
was incomplete. A higher modulus and a relative- 
ly small change in modulus during hardening defi- 
nitely indicates poor annealing at the mill. 


Hardness measurements on strip give the same 
story as tensile tests on wire, and the interpretation 
is exactly the same. Strip material that has been 
properly annealed and quenched will have a hardness 
within the following ranges in the condition as re- 
ceived from the mill: 


Brinell Rockwell 
Hardness 15N 
Annealed soft 100 — 
2 Nos. hard 185-215 67-69 
4 Nos. hard 215-240 69-71 


During the hardening heat treatment, the hardness 
will increase — at first, then slowly, and finally 
start to fall off, as shown in Fig. 2. Strip cold 
worked 2 B&S gage numbers should reach a peak 
hardness of 15N80 to 82. If the maximum obtain- 
able hardness is less, look for incomplete solution 
heat treatment, low beryllium content or excessive 
gamma precipitate at the grain boundaries. 

_ Because of the high hardness of heat-treated beryl- 
lium-copper and its sensitivity to cold work, the best 
results are obtained with the Vickers hardness tester 
or the somewhat less sensitive superficial Rockwell. 
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All of these tests are readily made on equipment 
available in most plants and require but little time or 
specialized experience. On wire for example, a short 
length can be taken from each coil and a quick check 
on the conductivity as received will at once tell 
whether to go ahead with the hardening test. The 
same specimen then can be given a succession of 
short heat treatments and an experienced operator 
can tell from the shape of the conductivity-time 
curve whether the material is good. Then two or 
three checks on tensile in the range of 22 to 28 per 
cent conductivity is all that is needed. 

On strip it is best to run the hardness tests first 
and then to check the modulus if the hardness curve 
looks satisfactory. 

When the material is to be used for springs requir- 
ing maximum stability or minimum atift, actual drift 
tests must be made on specimens heat treated in the 
range of maximum Necdose or tensile as shown in 
Fig. 3. Such tests will indicate the suitability of the 
material for the application, but the heat treatment 
required for the finished spring must necessarily be 
made on completely fabricated parts because of the 
effec’ of cold work introduced in forming or coil- 


ing. 


Heat Treatment and Structure 


Although an understanding of the metallurgy of 
beryllium-copper is not essential for successful use 
of the material, examination of the microstructure 
will often be helpful in finding the cause of failure 
of springs to perform as expected. Beryllium-copper 
is a precipitation hardened alloy similar in many re- 
spects to the copper-aluminum age-hardening alloys. 
In fact, the microstructure of beryllium-copper is 
nearly the same as for the familiar 41/, per cent 
copper-aluminum. 


Beryllium-copper age hardens because the solu- 
bility of beryllium in copper is about 2 per cent at 
1400 deg. F., while at room temperature less than 
0.5 per cent will remain in solution. When rapidly 
quenched from 1400 deg. F. the beryllium is held 
in supersaturated solid solution. Following the solu- 
tion heat treatment the material is cold worked to 
spring temper and then hardened by heating at a 
temperature within the range of 600 to 700 deg. F. 


Equilibrium is reached by the throwing out of solu- 
tion of a high beryllium precipitate known as the 
gamma i This precipitate 1s sub-microscopic in 
size and causes a keying action on slip | rou re- 
sulting in a large increase in strength and hardness. 
This action also increases the electrical conductivity 
and elastic modulus. When the heat-treating tem- 
perature is sufficiently high, recrystallization of the 
cold worked structure occurs and internal stresses 
are relieved resulting in extreme stability or freedom 
from drift. 


Most of the information gained from examination 
of the microstructure can be obtained from heat- 
treated specimens, There are in general three things 
to look for: Grain size, beta phase, and gamma pre- 
cipitate at the grain boundaries. 
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Fig. 4. Microstructure at 500X for a material hav- 

ing the desired grain size and but litile grain 

boundary precipitate. The hard beta phase (white) 

is present in a quantity indicating a beryllium con- 
tent of about 2.1 per cent. 





Fig. 6. An excessive amount of beryllium when 

present in the gamma phase at the grain boundaries 

reduces the amount of beryllium available for hard- 
ening, and causes distortion in hardening. 
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Fig. 5. Long stringers of beta phase when present 

cause excessive die wear, distortion during hardening 

heat treatment, and represents beryllium present but 
unavailable for hardening. 


Grain size is useful in indicating the temperature 
at which the solution heat treatment was carried out. 
Best properties are usually associated with relatively 
fine grain size of the order of 0.02 to 0.04 mm. in 
the case of material containing iron, nickel, or cobalt 
as a grain refiner, as shown in Fig. 4. A grain size 
as small as 0.005 mm. indicates that the temperature 
required for complete solution of the beryllium was 
never reached. A grain size of 0.05 mm. or larger, 
resulting from a high temperature anneal will quite 
often be found in materials showing more than the 
usual tendency to distort during the hardening heat 
treatment. 


Beta phase particles are readily observed as irregu- 
lar white patches or long stringers and offer a ready 
approximation of beryllium content. The presence 
of a few small irregular particles usually accompanies 
a beryllium content of 1.9 to 2.0 per cent with the 
size and number of particles increasing rapidly with 
every 0.1 per cent increase in beryllium content. 


Long stringers of the hard beta phase shown in 
Fig. 5 are the result of segregation in the billet or 
ingot as cast and invariably cause serious difficulty 
in fabricating springs of the material. Because of 
differences in modulus, hardness and volume change 
during hardening, beta stringers cause difficulty in 
cold work and age sources of weakness in the metal. 


Gamma precipitate at the grain boundaries shown 
in Fig. 6 is caused by slow heating in batch anneal- 
ing. This results from the tendency of the beryllium 
to migrate to the grain boundaries when the tem- 
perature is too low for it to dissolve in the copper. 


METALS AND ALLOYS: 





With excessive grain boundary precipitate, the chem- 
ical analysis may show a satisfactory beryllium con- 
tent, but the physical properties will be characteristic 
or an alloy having low beryllium content. This, of 
course, is the direct result of insufficient beryllium 
available within the grain to produce the necessary 
slip plane keying upon which the high physical prop- 
erties depend. An expansion accompanies gamma 
precipitation and, if it is not uniform, distortion 
results. Annealed soft metal is partcularly suscepti- 
ble in this respect. 


Mill-Processing Effects 


It is apparent, therefore, that the conditions sur- 
rounding the solution heat treatment in the mill have 
a large effect on the results that can be obtained from 
the hardening heat treatment. For best final spring 
properties, the solution temperature should be reached 
rapidly to avoid gamma at the grain boundaries; the 
olution temperature should only be high enough to 

iuse recrystallization and grain growth to about 0.04 


mm.; the quench should be sufficiently rapid to pre 
vent any gamma precipitation evidenced by low con- 
ductivity and low modulus. 

In addition, the mill reduction of the billets must 
break up beta constituent uniformly throughout the 
metal as alpha solid solution. If the mill conditions 
are correct, and if the proper hardening heat-treat- 
ment is determined for the material received, then all 
of the expected advantages of beryllium-copper can 
be obtained—uniformly, lot after lot. 

Only a little experience with the hardness, tensile 
and drift tests outlined earlier in this article will 
show the advantages of using a higher hardening 
temperature (with a corresponding shorter time) than 
usually specified. High temperature short-time heat 
ing not only cuts heat-treating costs and production 
delays, but gives higher physical properties, better 
electrical conductivity, better control over distortion, 
more complete stress relief, and much lower drift. 
If beryllium-copper is required, it should be heat 
treated to its best properties. 


each of these “micro-processed” beryllium-copper springs, incoming material is checked for quality b) 
ds outlined in this article, and each production lot heat-treated for best spring properties using a hig) 


le m perature, short-time heat treatment. 


(Courtesy: Instrument Specialties Co., Inc.) 











(Editorials continued from page 1177) 


all, industry is merely going through eras that 
society in general has already witnessed in the com- 
ing of woman suffrage, placing of women in Gov- 
ernment, etc. 

Meanwhile, the 75 per cent, say, who return to their 
homes will carry benefits of their industrial experi- 


ence there. They will insist on kitchen sinks at 
the correct height (perhaps adjustable sinks), proper 
light, mechanical garbage disposal, etc. And — 
perhaps the women will repair their own leaky 
faucets and broken electric fixtures, not to mention 
punctured tires. —H. A. K. 


Navy Swap 


In our February issue we were pleased to an- 
nounce that a new associate editor, Robert S. Burpo, 
Jr., had been added to our staff specifically to pre- 
pare reference data and articles on materials and 
processes. Mr. Burpo had scarcely joined us when 
the Navy filed a dormant claim upon him, and he 
entered Fort Schuyler for indoctrination April 1st. 

In the few months he was completely a part of 
METALS AND ALLoys, Mr. Burpo was able to es- 
tablish the new “Engineering File Facts’ depart- 
ment in an immediately popular form and with ex- 
actly the kind of collated material currently needed 
by materials and process engineers. 

To continue this service we have appointed a new 


engineering editor to the staff — Kenneth Rose, an 
inspector with the Navy Bureau of Ordnance until 
recently released to improve his contribution to the 
war effort. Mr. Rose, a graduate of West Virginia 
University, has a long record of both journalistic 
and engineering experience, having been employed 
by A. B. Farquhar Co., York, Pa.; Gazette Publishing 
Co., York; P. H. Glatfelter Co., Spring Grove, Pa. ; 
and Gannett, Eastman & Fleming, Harrisburg, prior 
to his ordnance work with the Navy. 

Harold Knight officially assumes the title and 
function of news editor and, among other things, 
will be specially responsible for staff work on pos‘ 
war plans, materials and processes. © —The Editors 


Record Attendance at Conventions 


An outstanding feature of recent technical so- 
ciety conventions this year, particularly in the metal 
field, has been the large attendance. Under condi- 
tions when a reduced assemblage for obvious reasons 
would justifiably be expected, the totals in several 
cases have exceeded pre-convention expectations and 
have made new records. 

At the February meeting of the A.I.M.E. not 
only was the total of those registering and attend- 
ing the sessions of the metal divisions a record, 
but so also was the registration for the Institute as 
a whole. No larger registration was ever recorded 
for a non-exhibition gathering of the A.F.A. than 
the 1943 convention in St. Louis in April — the 
program consisted entirely of technical and practical 
papers and discussions. And during the same days 
when the foundrymen were in session, the open- 
hearth and blast furnace men of the country gath- 
ered in Cleveland and rang up a total attendance 
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exceeding any previous meeting — nearly 840. 

There are several possible explanations of this 
trend. Among these may be mentioned the decided 
eagerness of such men to learn at first hand just 
what is going on in these strenuous days; hence at- 
tendance at such gatherings is of prime importance. 
Listening to papers and discussions and especially 
personal contact with others in one’s special sphere 
of activity are highly beneficial. Then too it must 
be recalled that most of these men are active in war 
production where they work long hours and under 
great strain. Hence managements look with favor 
on such opportunities for much-needed change of 
scene and relaxation. 

After the war is over and discussion of the many 
metallurgical and engineering developments in wat 
production is given free rein, there will at least be 
little slackening in this trend. —E. F. C. 


METALS AND ALLOYS 
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NUMBER 13 MATERIALS AND DESIGN 








Castings 

















Machine-Finish Allowances for Castings 














This table and the explanatory remarks below are presented to aid designers and foundry engineers in determin- 
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ing the amount of extra metal that must be provided to allow for subsequent machining, according to the size rr 
and material of a casting. These data should be studied in conjunction with the article by Mr. Hindle that is 
concluded in the feature section of this issue. —The Editors 
So cles aaa 
Metal Pattern Size, In. Bore, In. Finish, In. 
Up to 12 1/8 3/32 
Reef § Saee 3/16 | Cae 
i. ou 1. re 1.) SRB 
Cast Iron 43 to 60 | 7. aaa | Ty Op 
61 to 80 3/8 5/16 ae 
a cee |  -7/16 | 3/8 
e BS a See oa Over 120 soa | . special instructions 
Up to 12 | 3/16 | 1/8 
oe | 5/16 
ea | 5/16 5/16 
Steel Castings! eee fF tT Os 3/8 if 3/8 
ae: : ee | 1/2 7/16 
p 81 to 120 | 5/8 1/2 ; 
Poa ee) ee ee. | special instructions 
i!) Ae a 1/16 1/16 
‘ - Ce «3/32 |  -'1/16 : 
Malleable Iron®-*-4.5 9 to 12 3/32 | 3/32 ‘ 
__12 to 24 — | 5/32 1/8 : ae 
24 to 35 3/16 3/16 ++ 
__ ie eg RR ol special instructions ‘ 
rin | 3/32 | 1/16 
Brass, Bronze and Aluminum Alloy Castings® ee} ae SO 6 ibid oS 
det ES: Ji. a et ‘> if 
Over 36 special instructions 
i ee oem 

















Remarks and Interpretations 








‘Allowance ranges from % to 1 in. Values given for 





is satisfactory. Larger parts require a slightly greater allowance. 





finish are normal for ordinary finishes on the drag side, or The allowance necessary depends on (a) whether the part is 





on vertical surfaces where distortion is an unlikely factor. 











: : to be made in sufficiently large quantities to justify the making 
if necessary to have finished surfaces on the cope side of the of straightening dies, (b) the fact that many finishing opera- J 1 
ett not infrequently is necessary to double the finish tions on malleable castings can be performed in a coining press, 





which practically eliminates finish allowance in the case of 





"When castings are constructed so that they warp more than those particular operations, and (c) the further fact that many 





the average amount, the allowances given should be increased. 





disk grinding operations are performed on malleable castings, 





*Disk grinding — only sufficient finish required to take for which only a few thousandths finish is required. 





care of draft and possible warpage. 





*For small medium-sized non-ferrous castings, 4% in. is a 





























“Coin pressing — practically no finish allowance required. customary allowance, with correspondingly larger allowances a2 
As the properties of malleable iron particularly lend them- on larger castings. On split railway motor-bearings the al- 
oe to this method of finishing, it should be employed to a lowance is about 1/64 in. at the parting for a grinding opera- 
much greater degree than it is. tion and 3, 32 in. each on the outside and inside diameter on a 
‘For, small parts, an allowance of from 1/32 to 1/16 in. side for machining. 
Compiled by N. F. Hindle tt 








Asst. Sec’y., American Foundrymen's Ass'n. 
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If you have a bearing problem, bring it to 
Westinghouse. Skilled Micarta engineers will be 
glad to study your product and to analyze its 
applications. And they will give you the benefit 
of 35 years’ experience with industrial plastics. 


This experience is particularly extensive with 
respect to applications where lubrication by 
water is advantageous... 


FOR EXAMPLE, in more than 3,000 steel mill installations, 
heavy-duty Micarta bearings are giving 10 to 15 
times longer life—in one case, 100 times longer life. 


ON FIGHTING SHIPS AND CARGO VESSELS, Marine Micarta 
propeller shaft bearings and rudder stock bushings 
last many times longer than wood. 


AND HUNDREDS OF THOUSANDS of Micarta sleeve bear- 
ings are in use in other industries where depend- 
ability is vital. 


OFFICES EVERYWHERE 


wis 
ECGIETG =z... 
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| ~@G Westinghouse 





In these applications Micarta has taken over 
and is serving better. Softer than metal, Micarta 
provides a highly polished bearing surface 
Whether lubricated with water, grease or oil, 
its coefficient of friction is low. 


Micarta bearings are available for high or 
low-speed applications . . . for water, oil o 
grease lubrication . . . or graphitized for sell- 
lubrication. When the job calls for bearings, be 
sure you have all the facts about Micarta 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pennsylvania. J-06336 


ON 





TYPICAL MICARTA TOUGH JOBS IN 
WAR APPLICATIONS 


Aircraft structural parts Protective heimet liners 





Industrial gears Aircraft control pulleys 
Instrument panels Seb epee 

Steel mill bearings 

Thrust washers Fuse mountings 

Marine bearings Insulating washers 
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USTRIAL PLASTIt 
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2, MILES 
OF TANK PINS PER DAY 
are heat treated in these 
DESPATCH FURNACES 





IN ONE DAY the medium-sized Des- 
po heat treating furnaces shown 

ere accurately harden and temper 
8,000 steel 18” tanktread pins weighing 
6 Ibs. each. 

Placed end-to-end this typical one- 
day's production makes a line of pins 
2.27 miles long, weighing 48,000 Ibs. ! 


Each Pin Held Separately 

Special alloy steel fixtures accommo- 
date 294 pins at a time. Each pin is held 
vertically, separated from the others, 
and with ample space above and below. 
This allows very uniform heating, faster 
and more even quenching, and mini- 
mizes distortion. 


Hardened in Twin 1750°F. Furnaces 
vere yf is done in the two Des- 
pete 1750° F.-type furnaces at the left. 
ach is of medium size (inside dimen- 
sions 35" diameter by 28” deep). Fur- 
naces are gas-fired, have completely au- 
tomatic controls and recorders. 

At present, tank-pins are hardened 
about 105 minutes at 1550° F., then fast- 
quenched for 12 minutes at 180° F. in 
circulating 1000 g. p. m. oil quench, 
which has a system capacity of 2500 
gallons. 

Tempering is done in third Despatch 
furnace (1250° F. type) at extreme right 
for 60 minutes at 1050° F., then air- 
cooled 


Reduces Distortion by 93% 
Before Despatch furnaces were in- 
stalled, distortion ran as high as .090° 
to .110”. Now distortion has been re- 
duced to less than .008". Because tough- 
ness, is specially sought in tank-pins, 
— 5 “C” readings run between 35 
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PRODUCE more today...PROFIT more tomorrow... 


WITH DESPATCH FURNACES 





Battery of three gas-fired Despatch furnaces in commercial heat-treat- 


ing plant. Two 1750° F. furnaces at left; 1250° F. furnace at right 


Why heat-treaters get 
more use from Despatch Furnaces 


Accurate wide-range operation is an extra performance 
advantage which commercial heat-treaters appreciate n 
Despatch furnaces. They should, too, because this flex 
bility means greater all-around utility .. ct 


handling more jobs per furnace . . 
production. 


: . Capacity for 
- Increased profits from 


Above is part of a progressive commercial heat-treating 
shop showing a typical set-up of two Despatch 1750° F 
furnaces and one Despatch 1250° F. furnace. These ria 
24 hours a day, heat-treating anything within their heat 
range. 

They’re always kept busy and turn out more uniform 
work than any other furnaces in the entire plant. In fact 
their Processed-to-specifications output is such that the 
shop is now able to handle many additional heat-treating 
contracts — something never possible before. 

IMPROVE YOUR PRODUCTION and increase your shop's heat- 


treating capacity with Des 
patch f ~ 
illustrated Bulletin 81-E. urnaces. Write today for 


DESPATCH 


OVEN COMPANY sinn EAPOLIS 
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“NUMBER 15 GENERAL ENGINEERING DATA ror 
Hardness Testing TTT 
A brief, general discussion of hardness testing appears on page 1219 “ 
Pp Pp | 
HT Table 1.—Comparison of the Important Characteristics of Common Hardness Testing Instruments rc 
| tort) 
Approximate 
Depth of 
Principle of Operation Testing Techniques Penetra- 
Name of (Type of Penetrator, (Preparation of Surface to tion** Remarks ' 
Instrument Major Load, Etc.) Be Tested, Procedures, Etc.) In Inches (Fields of Usefulness, Etc.) | 
| 
Surface to be tested must be me and — ~ used to Ty 
clean, polished metal; the in- | check large parts that cannot | 
| Scl Diamond tipped weight falls | strument must be clean (so | be moved or handled easily. + 
4 clero- from a standard height; the | that the weight can fall and Reaclings are not always con- + 
“ rT height of rebound is the} rebound freely) and must be sone sistent or reproducible, making | T 
r (Se meseuse of the hardness. in a vertical position, simple comparisons with other hard- + - 
T to operate (scale or ‘al * ness values uncertain. Hollow Trt 
af dieact renin “a : | parts and thin sheet stock give | 
8). | incorrect values. j 
ae Ca Ba 4 
_A reliable instrument in the sae: 
Hard steel ball (10 mm. dia.) Surface to be tested must be | soft to medium-hard range; | 
is pressed with a standard clean metal. Simple to operate; above 600 BHN the ball de- + || 
Brinell force (3000 Kg-Wt) into the care must be exercised measur- forms permanently, destroying 
(BHN) surface to be tested: the dia. | 1°8 (with microscope) dia. of | 0.006-0.019 | its accuracy. Used with such 
- of the impression is the measure een tis dia. must be materials as CI. and bronze . 
of the hardness. converted to BHN using tables 'where an average hardness is 2S) 
or formula. desired (a diamond point might + 
indicate “grain hardness’). 1 
a Brinell Same as above except the load Used for the softer metals and aan 
I is 500 Kg-Wt. Same 0.001-0.003 | alloys, such as brass, aluminum, 
4 etc. TTT 
z. ew A ———EEEE 4 
- . . . i 
A penetrator is impressed into With the various penetrator 
the surface to be tested; a| A, scale-free surface that is sad chattel te Sond, the Rock: 
standard force is used and the | ‘itly smooth permits accurate nj : ¢ is adaptabl 
depth of penetration is the | testimg- Rockwell testers are We Miesumen 1 sdapsuse i 
Rockwell P pe n is the simple to operate and hav (See to a wide range of hardness | 
’ measure of the hardness. (For | '. he tage noeam |. Tape II) | tests Parts having a radius 
a more detailed listing of the dif- direct reading dial. The work f curvat ] than 3/16” . 
7 fetent penetrators and their | '° be tested must be firmly sup- Png ry ay ge Om 
be used, see Table IL.) ported. oo to give inaccurate 
} readings. 
" — + oe =i a 1 
2 . » | Samples with either a clean or Can be used with very thin ; 
. oe ares ee: 0 a rough and scaly surface samples and with case-hard- ; 
a poe (9 scale divisions oc | 227 be checked; a slightly dif- ened steels; materials ranging : 
& Monotron 0.0018”) into the part to be ferent technique is used in each 0.0018 in hardness from very soft to 
= (M-1) tested: the force necessary to | @%. The instrument is direct very hard (such as nitrided sur- 
5 ocala to Gen cocaine Gee reading and requires a bit more 'faces and cemented carbides) 
4 ua er care in operating than the Rock- _can be checked without altering 
3 ; well machine. _the instrument. 
’ eiitiiinnien sicatel Pee eee ~~ 
- 2 ee The surface to be tested must 'The DPH numbers are prac- 
’ ioe ee oe sane: ri be carefully prepared as the ‘tically constant irrespective of 
“ 136° diamond pyrami dof | mmpressions are small and care the ge a ; although one 
" Vickers square cross-section is forced “omy Se — Ne re Bee 0.00076- 3 oe. ohio atest ts hon Ke 
a (DPH) into the sample; the ratio of L choad oe ra nenies a omg 0.0038 This instrument is the most 
= the load to the area of the re- i. of ee: diagonals of accurate of all and can be used “ 
+ oe ere gama iS a measure | 1. impression require some |over the entire range of hard- 
a : precision. ness. 
° 
a ** When two values are given, the first pertains to hard materials and the second to the softer materials as tested on a 
sa the particular instrument. 
— (Continued on page 1219) 
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t is a general rule that the best quenching 
temperature for a piece of high-tungsten high-speed 
steel is the “sweating” temperature. Heat-treaters 
simply wait for the bubbles of fused oxide to form on 
the surface of the steel, then pull it out of the furnace 
and quench it. 


This method will not work for high-molyb- 
denum high-speed steel. The reason is simple. The 
best quenching temperature for high-moly is reached 
before the steel begins to sweat. If you heat high- 
moly up to “sweating” temperature, you'll coarsen 
the grain and fuse carbides inside the steel, ruining 
its cutting properties. 


Here are some specific suggestions to heat-treaters 
who are working with molybdenum high-speed steel: 


1. Heat-treat the steel in a controlled-atmosphere 
furnace, if possible. 


2. If no such furnace is available, protect the steel 
against oxidation by coating it with borax while m 
the furnace. 


3. Quench a moly high-speed steel at a lower tem- 
perature than you would quench an 18-4-1 or 18-4-2 
grade. For example, we recommend that our Bethle- 
hem 66 Moly steel be quenched between 2225 deg. 
and 2275 deg. F. Bethlehem HM High Speed should 
be quenched in this same temperature range. (These 
temperatures are 75 to 100 degrees lower than quench- 
ing temperatures recommended for Bethlehem high- 
tungsten high-speed steels.) 


4. If you have any doubts about proper treatment 
of any Bethlehem tool steel, let us know. We maintain 
a staff of engineers who are specially skilled in solving 
such problems. Their services are at your call. 
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NUMBER 15 (Continued) 


Hardness is a difficult term to define for it “is distinctly 
a characteristic of the test (method) used.” As may be seen 
from Table I, most of the common production or commercial 
types of hardness testers are instruments that measure either 
resistance to penetration or to deformation. That is, most of 
these testers make use of an indentor or penetrator that either 
deforms (as a spherical indentor) or penetrates (as a diamond 
point) the surface of the material to be tested. 

There are, of course, other types of hardness testers (such 
as Knoop, microhardness, microcharacter, Herbert pendulum 
and dynamic instruments), but these are mostly for specialized 
or laboratory use and, therefore, are not included in Table I. 


In general, the sample must have a thickness of ten times 


HARDNESS TESTS 


the depth of penetration of the indentor to avoid errors due 
to “anvil effect’; in some cases (such as the scleroscope and 


Brinell, 3000 Kg) the test piece must be at least 4 in. thick 
for accuracy. 


Hardness measurements and conversion relations between 
various hardness scales vary with the type of material being 
tested. Hardness conversion tables for various materials are 
given by Scott and Gray.* Tables for cartridge brass appear 
in ‘‘A.S.T.M. Standards,” 1942, Part I, p. 926. 


1Ridgway, Ballard & Bailey, Trans. Electrochemical Soc., Vol. 63 
(1933); see also S. L. Hoyt, Trans. ASM, Vol. 28, No. 2, 
p. . 


*Howard Scott & T. H. Gray, Trans. ASM, Vol. 28, No. 2, pb. 409. 
































































































































































































































T Table Il.—A Listing of the Various Rockwell Hardness Testing Scales and Their Uses 
| 
Scale Approx. Depth ‘ 
Designa- Type of Major of Penetration, : 
tion | Peneirator Load, Kg. in_Inches | Remarks (Fields of Usefulness, Etc.) tr 
120° diamond =, for testing very hard vgn pram (such as tungsten ' 
cone or | | carbide) where the heavier load of the C scale might cause 
Ra | “brale’’ | 60 0.0010-0.0029 the diamond brale to chip; also used for thin hard mate- 
rials like razor blade stock. 
| For checking the hardness of rolled sheet and strip brass 
Approx. 0.00008” pen-| (sheets as thin as 0.020”) and annealed low and medium 
Rb 1/16" dia. ball | 100 etration per “point” of | carbon steels. The effective range is 0-100 Rb; at the 
| hardness higher hardnesses the ball is not so sensitive to small 
changes as is the brale. 
Re Brale 150 0.0026-0.007 The standard scale for metals and alloys harder than 
Rb 100; its useful range is Rc 20-70. 
Rd Brale 100 0.0017-0.0048 Used when a lighter load than that of the C scale is de- 
sired; sometimes used on case-hardened parts. 
Re 1/8” dia. ball 100 For the very sott materials such as bearing alloys. 
Rf | 1/16” dia. ball | 60 About the same range as the E scale; used for some 
| annealed brass sheet and strip 0.020” thick and over. | 
For some of the harder wrought copper alloys (such as | 
Rg 1/16” dia. ball 150 phosphor bronze sheet) and for metals harder than those “7 
tested with the B scale. =| 
Rh | 1/8” dia. ball 6 | | 
Rk 1/8” dia. ball 150 | 
Ri 1/4” dia. ball 60 2 
nmap 44. 
Rm 1/4” dia. ball 100 F hop! +++ 
y ————. - _ These have certain specialized uses with very soft materials. TT 
Rp 1/4” dia. ball 150 | a 
= ba ee 
Cr Rr 1/2” dia. ball 60 | an 
rT Rs 1/2” dia. ball 100 | T 
a eae y r 
Cr Ry 1/2” dia. ball 150 | + 
i= a — —— ————————— — — 
T 15-N Brale 15 | 
. : |For thin sheet stock, case liardened steels and finished 
) 30-N Brale 30 parts where the indentation must be kept to a minimum. 
45-N Brale 45 Approx. 0.00004” pen- 
te 2 hn etration per “‘point’’ of | —— - a — — ————_——— 
15-T 1/16” dia. ball 15 hardness Similar scales to 15-N, 30-N and 45-N except that a 
aor " 1/16” dia. steel ball is »sed. (Used for 0.012” and 
30-T 1/16" dia. ball fas ait thicked rolled sheet and strip coppet alloys.) 
45-T 1/16” dia. ball 45 
Ww 1/8” dia. ball meg 
” 4: For special work — very soft metals and alloys and 
x 1/4" dia. ball non-metallic materials. 
Z 1/2” dia. ball 
an Compiled by Robert S. Burpo, Jr. 
tj | I ] a T W 
: | | | | i 
1 | | | | i } 
i i i i i 
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“EASILY CUT, TOO...” 


: pe is no time to “put up with” bygone 
methods of cutting metals—not when 
you can breeze through bars, rods, tubes 
as easily as slicing tomatoes. A RADIAC 
Cut-Off Machine, equipped with a 
RADIAC Cut-Off Dise (the ideal cutting 
combination, you know), will whisk off a 
round of cold-rolled steel in 2 1/5 seconds 

one stroke and it’s done—and make a 
cut so true and smooth and clean that 
finishing is unnecessary for most purposes. 
There’s no burning or bluing either, for 






TYPE K—Wet 


and Dry Cutting 





Representatives in: 


BUFFALO COLUMBUS DETROIT NEW YORK SAN FRANCISCO 
CHICAGO DALLAS KANSAS CITY PHILADELPHIA ST. LOUIS 
CLEVELAND DENVER LOS ANGELES PITTSBURGH SEATTLE 
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RADIAC cuts cool, well below the car- 
bonization point. It’s the same for bronze, 
molybdenum, plastics, and many other 
materials. So if you have any reasonable 
quantity of stock to cut, don’t waste time 
and material with old-fashioned methods 

do the job better and faster with 
RADIAC. Write today for complete infor- 
mation on the 7 types of RADIAC Cut- 
Off Machines, to Machine Sales Division, 
106 S. 16th Street, Philadelphia, Pa. 





A. P. DESANNO & SON, INC. 
Manufacturers of RADIAC and POR-OS-WAY Grinding Wheels 
PHOENIXVILLE, PENNSYLVANIA 


METALS 





CHECK THESE 
CUTTING 
TIMES 





HIGH SPEED STEEL 
1" Round 
21/5 seconds 





ROLLER BEARING 
STOCK 
15/16" 0. D 
2 1/2 seconds 





UNNEALED 
STAINLESS STEEL 


1 Square 
2 1/2 seconds 





CHROME 
MOLYBDENUM 
11/2" 0. D. 
1 1/2 seconds 





TOBIN BRONZE 
1 1/2" Round 
2 4/5 seconds 


Copyright 1943. 
A. P. De Sanno & Son, Inc. 
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Sampling for Spectrographic Analysis 


by H. H. Simmons, 
Crane Company 


Here is a novel and ingenious method 
for securing a representative sample from 
furnace, ladle or riser for spectrographic 
analysis. The device is simple, consisting 
basically of a glass tube, with syringe 
bulb at the end. Like filling a fountain 
pen, the tube end is inserted into the 
molten liquid, the bulb released, and the 
apparatus withdrawn. Upon cooling, the 
glass cracks off, leaving a clean metal 
rod, the spectrographic electrode. 

The method was developed by the 
Crane Co., Chicago, and consists of a 
glass tube, 8 in. long, Y% in. LD., in- 
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serted in a rubber stopper. The stopper, 
in turn, is fitted into an elbow fitting 
on the end of a metal 1% in. pipe. A 
rubber bulb is on the other end of the 
pipe, the length of pipe depending on 
the accessibility of the sample. A small 
wad of steel wool is pushed into the glass 
tube near the stopper to prevent the metal 
from being drawn into the pipe. 

In the operation the bulb is compressed, 
the end of the tube dipped into the molten 
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metal, the bulb released and the tube re- 
moved. All is done in a single motion, 
for the glass tube melts ravidly. After 
the glass has cracked off, leaving a clean 
metal rod, the rod is cut into two pieces, 
the ends ground and polished to the cor- 
rect shape for spectrographic electrodes. 

The accompanying photograph, courtesy 
Crane Research Laboratories, shows the 
apparatus ready to insert into the melted 
metal. 


Shrinking Over-Expanded Rings 


by Wm. Boyle & Arne Yitti, 
Lindberg Engineering Co. 


Often interior diameters of circular 
metal parts, doughnut-shaped, have ex- 
panded in service and need to be shrunk 
to become useful again. Such shrinking 
can be accomplished by several simple 
methods. 

As an example, a water-hardening draw 
ring was .015 in. oversize on the inside 
diameter. In shrinking, it was brought 
back .035 in., which left enough stock 
to permit accurate grinding to size. 
Shrinking equipment consisted of a flat 
board covered with asbestos paper and 
two handles, a foot or so high. The ring 
was heated thoroughly to 1500 deg. F. 
in a neutral or oxidizing atmosphere, 
then placed on the asbestos of the board, 
burning into it for 5 sec. to effect a 
tight seal. 

All was now submerged in brine to 
within 4 in. of the top before it cooled 


below its critical point, guarding against 
brine flowing over the ring's top. It was 
so held until the ring's inside became 
black, when it was submerged com- 
pletely. 

The brine’s cooling action on the 
ring’s outside made that surface shrink, 
the ensuing pressure causing the steel 
to upset at the inner diameter, which 
was still hot. Thereafter, the ring was 
annealed, sandblasted, rehardened and 
ground to size. Shrinking can be repeat- 
ed two or three times during the life of 
the ting. 

Another shrinking method was em- 
ployed with a carburized spur gear, which 
opened up .005 in. in hardening. With 
a torch, heat was applied to the inner 
diameter of the hardened part. The out- 
side, under tension from hardening, re- 
lieved itself, thereby upsetting the metal 
at the inner diameter. This method is 
useful for reductions of .005 to .006 in. 

Full annealing is a third method to 
shrink spur gears, by which they are 
shrunk as much as .010 in. After the full 
anneal, to prevent the gear from opening 
up again with conventional hardening, 
the teeth can be hardened by spinning the 
gear in a lead pot. 

Sometimes, when gears have opened up 
only .001 to .002 in. in hardening, a 
temper four to five times longer than nor- 
mal will reduce the bore to its prescribed 
tolerance. 


“When I first ventured to weld alum- 
inum with the arc, | encountered slag 
pockets, spatter, etc.’ states Arnold E. 
Dé Ornellas, of British Guiana. “Upon 
receiving a fresh shipment of rods, I dis- 
covered that if these are not kept properly 
when the packet is opened, climatic reac- 
tions penetrate the high quality of the 
coating, which deteriorates the alumina, 
resulting in a very poor weld.” 


1221 














a a 





Lapping Aluminum Threads 


by Victor S. Voight, 
Westinghouse Electric & Mfg. Co. 


In delicate lapping operations on fe- 
male threads in aluminum parts, the 
problem is to avoid applying excessive 
pressure and destroying the soft threads. 
This has been solved at the Mansfield, 





Ohio plant of the Westinghouse Electric 
& Mfg. Co., where a standard tapping 
machine is used. 

While the lapping compound is applied 
by a brush with the left hand, the part 
is firmly held against the lap, which is 
mounted on the end of the tapping ma- 


chine spindle. Threads are lapped to the 
proper fit by passing the female threads 
up and down over the male threads 
on the lap by utilizing forward and re- 
verse speed of the machine spindle. 


One. usually thinks of hard facing at 
a working edge. Thus, with an ordinary 
shovel the edge that first enters the pile 
would seem to be the logical spot for re- 
surfacing. Yet the maximum bulge on 
the bottom (each face of the heel) is 
4 practical place to reinforce because of 
comstant scraping against cement floors, 
etc. The life of the scoop shovel can 
be increased 4 to 6 times by hard-facing 
with Haynes stellite rod. Two bands on 
each face (4 in total) are deposited, each 
4 or 5 in. long, Ye in. thick and 1 in. 
apart. It takes 10 min. to do and requires 
12 in. of Y%4-in. rod. 


-“Oxy-Acetylene Tips, 
Linde Air Products Co. 


Heat Treating Aluminum Bronzes 


by George P. Halliwell, 
H. Kramer & Co. 


Aluminum bronzes are similar to steel 
in their methods of heat treatment and 
in the resulting changes of microstruc- 
ture and mechanical properties. Used in 
the foundry, they are essentially alloys of 
copper and aluminum, with smaller 
amounts of iron, nickel, silicon and 
manganese, added singly or in combina- 
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tion. Only those alloys containing be- 
tween 9.5 and 11.5 per cent aluminum 
are appreciably susceptible to heat-treat- 
ment, with the most marked improvement 
in properties between 9.75 and 10.75. 

The bronzes are heated to 1450-1700 
deg. F., holding long enough to permit 
homogenization of the cast structure. 
Then comes quenching in water or oil. 
To age, it is heated to some tempera- 
ture up to 1200 deg. F., holding, then 
cooling in air, water or oil. Time periods 
and temperatures depend on composition, 
properties desired, size, shape and cross- 
section thickness of the casting. 

The lower the aluminum content, the 
higher the solution temperature and the 
longer time needed for any one casting, 
modified by amounts of other alloying 
elements. The lower the aging tempera- 
ture, the higher will be the hardness, 
tensile and yield strengths, and the low- 
er the elongation. 

An increase in aging time results in 
an initial increase in tensile strength 
and elongation, and a slight drop in 
yield strength and hardness, followed by 
gradual drop in all properties with con- 
tinued time. Aging below the critical 
temperatures always means lower elon- 
gations. 


Hand file reconditioning adds about 60 
per cent to the original life of the file, 
according to questionnaires sent to shop- 
men of leading ordnance and industrial 
plants. Cost of reprocessing is only from 
one-half to one-third the cost of a new 
file. It is indicated that 600 tons of high 
carbon steel can be conserved, as well as 


savings in man-hours. 


—Tool Div. of the Conservation Div., 
War Production Board 


Centralized Tool Grinding 


by M. E. Knoll, 
Carboloy Co., Ine. 


Many plants still are not “sold” on 
the advantages of centralized grinding of 
cutting tools. Tools are still being 
ground by machine-tool operators them- 
selves, with consequent loss of produc- 
tive time. Improved tool sharpening 
resulting from centralized grinding will 
reduce materially shut-downs for tool 
changes. 

Centralized grinding requires less 
equipment than where it is distributed 
throughout the plant. In _ centralized 
grinding rooms, plants can afford one or 
two bigger and faster machines for hog- 
ging off front and side relief (clear” 
ance) of steel shanks, which is particu- 
larly important with carbide tools. In 
centralized work, a single larger and ef- 
ficient dust collector suffices. A_ re- 
duced inventory results, as to wheels, 
templates and tools, and a smaller num- 
ber of tools is in circulation in the plant. 

There are also reductions in super- 
visory costs, tool spoilage and grinding 
time. Men who specialize in grinding 


will attain higher proficiency and take 
special pride in that work. Among the 
grinding specialists is more interchange 
of ideas, short-cuts and improved tech- 
niques. The system allows for setting 
up time limits, or productive periods, 
between grinds, thus preventing damage 
from use in a too dull condition. 

The biggest gain from centralized 
grinding is with the much-neglected 
single point tool. 


Modified Indicating Gage 


by R. E. Hulse, 
General Electric Co. 


Apparently an inspection method for 
checking groove diameters close to a 
shoulder on a shaft has been found 
that is superior to previous conven- 
tional routines, particularly where there 
is a series of different diameters on the 
same shaft. Snap gages have their limi 
tations in that the older, fixed type flat 
gages with Go and No-Go slots become 
worn and sprung with use and lose their 
accuracy. Improved adjustable snap-typ 
gages with Go and No-Go slots, while 
they can be checked with Johannsen 
blocks and readjusted to compensate fo: 
wear, go out of adjustment too fr 
quently. 

In the screw machine department 
General Electric Co. at Schenectady, » 
added a slender blade and lifting le, 
to the plunger of an indicating instrume: 
and a similar slender (1/64 in.) bla 
projection up from the base holding t! 
gage. 

The blades proved so satisfactory t! 
use of such gages was expanded to chec' 
ing both diameters and out-of-roundn 
of many types of shafts having a series 
different diameters. Had ordinary s: 
gages been employed, several wo 
have been required for one shaft, a 





they would not indicate the degree of 
out-of-roundness. 

For inspecting shafts without grooves, 
we produced a similar attachment for a 
standard indicating gage, with a slender 
blade on only the instrument plunger. 

The accompanying photograph reveals 
the dial gage equipped to measure narrow 
groove diameters. 
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Boron in Steel 


A Composite 


One of the permanent metallurgical 
products of the war is certain to be the 
regular use of boron-bearing addition agents 
to produce heat-treated steels of high 
hardenability and good all-round mechani- 
cal properties with relatively low alloy 
content. Although considerable detailed 
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data on woron-treated steels cannot yet be 
released, enough information has recently 
been published [see, for example, the ar- 
ticle by Comstock on p. 978 of the May 
issue of METALS AND ALLoys} to permit 
a factual appraisal of their merits. 

From a mass of data submitted by man- 
ufacturers of alloy addition agents, steel 
companies and consumers of steel, the 
American Iron and Steel Institute (Con- 





tributions to the Metallurgy of Steel, No, 
9, Nov. 1942) recently published a ge 
port of hardenability and mechanical. 
property tests on boron-treated steels. The 
data were determined on production basic 
open-hearth heats and show the state of 
this art at that time. 

In the opinion of the committee pre. 
paring the report, all the special boron. 
containing addition agents then available 
are effective in producing the results ob. 
served (no report was made on special 
addition agents containing vanadium), 

An increase in hardenability was ob. 
served in all of the data and was largely 
independent of the type of alloy added 
provided the correct quantity was used and 
the method of addition was proper. The 
increase in hardenability varies with the 
type of steel to which the addition was 
made. The Rockwell hardness values of 
30, 40 or 50 (distance from the quenched 
end) were 114 to 5 times as great depend. 
ing upon the base composition. 

The effect of the special alloy additions 
on the various base compositions appears 
to be as follows: 


(1) Carburizing steels (up to approx, 
0.25 per cent C) 

(a) In plain carbon steels the ef. 
fect is mild. 

(b) In higher manganese and alloy 
steels the effect is more pro. 
nounced. 

(2) Medium carbon - steels 
0.30 to 0.60 per cent C) 
(a) In plain carbon steels tic ef- 

fect is marked but varics, de 
pending on manganese content. 

(b) In the higher manganese and 
alloy steels these addition al 
loys appear to be most effec 
tive. 


(approx. 


No conclusive data were available on the 
high hardenability steels because of the 
limitations of the hardenability test. All 
the hardenability data were obtained from 
the standard end-quench hardenability test 
bar except as otherwise noted. 


Mechanical Properties 


The proper addition of the special al 
loys was beneficial, as indicated not only 
by an increase in hardenability but also 
a corresponding improvement in tensile 
properties. This improvement in hard- 
enability was accompanied by an increase 
in strength in critical sections either with 
an increase in ductility and toughness, of 
without normal corresponding loss in duc 
tility and toughness, depending on the mag- 
nitude of the strength increase. 

The improvement of the ratio of the 
yield to ultimate strength was greater at 
higher tempering temperatures. The im- 
provement in ductility was greater when @ 
low tempering temperature was used 1 
produce high hardness values. 

Notched-bar sensitivity was improved 
by the addition of the special alloys to steels 
which may be used at high hardness values 
in the as-quenched condition or after low 
temperature tempering. The data studied — 
show that the physical properties of 
treated with special alloy addition agents 
were not materially improved when 
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Have you considered . . . that a small quantity of SOLVAY 
Justiess Dense SODA ASH outside the blast furnace will do the work 
of a much larger quantity of limestone inside the blast furnace?... that the 
‘savings in limestone approximately balance the cost of Dense Soda Ash? 


AND THE RESULT iS SULFUR CONTROL WITH 
INCREASED PRODUCTION 
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LECTROMELT 
quality steel. Top charge three phase types range from 100 tons to 250 
pounds. Door charge Lectromelts are available in sizes from 100 tons to 
250 pounds. Single phase furnaces are also available in 25, 50, 100 and 
250 pound sizes. Write for complete information. 
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furnaces are designed to produce higher tonnages of 








PITTSBURGH LECTROMELT FURNACE CORPORATION 


PITTSBURGH, PENNSYLVANIA 



























Get the Facts Now! 
Write for BULLETIN “M 1”. It 
gives detailed information on how 
to end non-ferrous metal losses and 
recover ‘‘Metal for 
Victory’. FREE on 
request. 
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SIMPLICITY !!!— 


2,500 Lbs. PER HOUR! ETAL Reclamation is not an involved process 
A recent installation of No. 6 with a DREISBACH METAL RECLAIMING 
Mill, with 10 H.P. Motor and , A 
2 .cpasehimyy..coduessell me MILL! It accomp lishes equal or better-results 
tallics from skimmings, clean with 2 working units than other mills re- 
and free from oxide at rate quiring a dozen or more! Recovers ALL 
approximately 2500 lbs. per metal 9912 clean for remelting at lowest 
hour! (This is only one exam- d. R id bradi 
ple of many in our files.) cost per pound. Kemoves oxide, no ove ing 
Names on application. of metal, no further treatment of mill dis- 











charge or tailings. 
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steel was normalized as a final therma} 
treatment. 

It was indicated clearly that the special 
alloy addition agents were very effective 
in enhancing mechanical properties, the 
degree depending upon the base COMposi. 
tion of the steel under study. For @& 
ample, in steels of low-hardening capagj 
which will not harden throughout in the 
sections involved, a substantial increase in 
tensile strength may be obtained. 

For steels of high-hardening capacity 
the results obtained were not proportionate 
The reason is, of course, that steels of hi 
hardenability contain enough alloy to se 
cure the maximum which can be obtained 
in the section involved. All the mechani 
cal property data presented are for either 
l-in. rounds or preliminary machined tes 
specimens, heat treated as shown. 

A general summary of the study shows 
that the use of special alloy addition agents 
will increase, with varying effect, the 
hardenability of all grades of steel studied, 
the degree being dependent on the bage 
composition. The most beneficial effeg 
of the use of these agents on mechanical 
properties, especially ductility, is in steels 9 
heat-treated to high hardness levels, Tp 
obtain the maximum results for any prop. 
erty, the steels to which these agents haye | 
been added must be quenched and tem. 
pered. 


Making the Additions 


An interesting survey of the available 
commercial boron alloys and methods of 
adding them is presented by T. W. Lip 
pert (Iron Age, Vol. 150, Nov. 19, 1942, 
pp. 41-44). Boron, he states, is charg 
terized by a high affinity for oxygen and 
is, therefore, a superb deoxidizer. 


The effect of boron when present in 
the form in which it can act, presumably in 
solid solution in steel, is limited by the 
amount which can be held effectively, and 
the disastrous effect of excess boron on 
hot ductility. About 0.002 per cent B 
seems to be the most effective amount, and 
more than 0.003 per cent causes trouble 
in hot working. 

Boron should be added to steel im such 
a way that it is protected from oxidation 
or other chemical combinations and that 
it be uniformly distributed throughout the 
molten metal. Mold additions are m 
practical, while ladle additions are recom 
mended. 

Seven and one-half pounds of one borom 
containing alloy per ton is a recommended 
initial addition, but this may be tapered 
off in subsequent heats to arrive at the 
most economical amount. The just-mem® 
tioned addition amount is generally suf- 
ficient in itself for deoxidation purposs 
and is equivalent to about 1.1 1b. of alum- 
inum per ton of steel. If the amount of 
boron alloy is reduced to say, 5 lbs. pe 
ton with satisfactory effects on hardet 
ability, additional aluminum should be 
added. 


The very small amounts of boron tha 
need be added call for a high degree 
of skill in adding this to molten 
Since boron readily oxidizes, it must 
added only to a completely deoxidized steel 
bath, or it must be accompanied by enoug) 
strong deoxidizers to protect it until it 5 
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brings out Hidden Resource!* 





FERRO aes BORON as an Literature is available. On any application of Boron, 


alloying material has gone into war production faster Molybdenum, or Tungsten, correspondence is invited. 
and to better purpose than could have been foreseen. 
The urgency of need has brought this about. 


Boron is now an ingredient in vast quantities of high- 
grade irons and steels for armament, and for various 
demands of industry. Among the properties to which 
Boron contributes are hardenability and strength; and 
by contributing to these it eases the demand for 


some of the scarcer elements like molybdenum, AMERICAN Production, American Distribution, 
chromium, and nickel. American Control— Completely Integrated. 
A simple, economical, and highly satisfactory form Ceaser Pueaeres, Maw ash Saneegy, Suwek, 


. , Los Angeles, San Francisco, Seattle. 
in which to employ Boron for such use is a special Sales Representatives: Edgar L. Fink, Detroit; H. C. 
Ferro-Boron developed by the Molybdenum Donaldson & Co., Los Angeles, San Francisco, Seattle. 


Corporation. Compositions and procedures have 


been minutely checked and clearly defined. 
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dissolved in the molten steel, otherwise 
the recovery and the consequent effect will 
be erratic. 

The amount of boron to be added is so 
small that it could be difficult to obtain 
good dissemination throughout the steel if 
it were added in the form of pure boron 
or very high boron alloy. Therefore, 
there are ferroboron alloys available , for 
this purpose. 

Boron is no cure-all for all of the dif- 
ficulties encountered. It may exert sec- 
ondary effects not yet noticed in the tests 
made, but so far no unfavorable ones 
have shown up. Boron-bearing steels can 
be forged, rolled and machined at least 
as readily as conventional alloy steels of 


the same carbon content and hardenability. 

According to N. F. Tisdale (Blast Fur- 
nace & Steel Plant, Vol. 31, Jan. 1943, 
pp. 93-94) a ferroboron alloy has been de- 
veloped which permits rapid absorption 
of the boron into the liquid steel and af- 
fords high recovery of the boron added. 
The alloy contains 10-12 per cent B and 
a maximum of 3 per cent each of carbon 
and silicon. About Y lb. will give the 
recommended amount of boron to be added 
to the steel. 


Some Specific Effects 


Addition of 0.007 per cent B to the 
common varieties of steel makes the mate- 
rial so hot short that it is rolled with 
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EQUIPMENT Bulletin No, 500 


Motorized, Hand Tilting and 


INFORMATION ice Phos foriagnesum 


Plant Layouts, etc. 


should be in your Files _ stationny“ercbie” metting 
F fired— 


Each of these Bulletins represents years of equipment 


urnaces—ga 

Silicon Carbide Linings, Kar- 
mix Furnace Cement, Pumps, 
Gauges, Valves, Strainers and 


Tongs. 
designing and building experience in a specific de- Bulletin No. 400 
partment of Light Metal Melting. Each piece of  Purmaces-gas or oll fiede 
equipment presented is time-proved to equal all and Bulletin No. 57 
extreme conditions. You may have any one of these cent Nose Pour Crucible 
. 3 . —- urnaces—gas or oil fired. 
Bulletins individually, or a complete file containing Bulletin No. 300 
all of them in “Fisher Products for the Foundry”, Aluminum Melting Furnaces, 


without obligation, 


stationa and tiltin pes— 
gas or oil fired. “" 
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FISHER ENGINEERING SERVICE has proved invalu- Iron Pot Melting F 


able to many Foundrymen in solving equipment 


tes urnaces— 
fired—actual perform 

i; instructions for ‘one 
of pots, etc. oo 


problems and in the scientific coordination of equip- Bulletin No. 53 
ment to specific plant and production conditions to Combination Blowers and Oil 


Pump Systems and Centrifugal 


provide maximum output. Before you expand, or Blowers. 
otherwise alter your Light Metal production facilities Bulletin No. 200 


—consult Fisher. 
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ef these Bulletins 
Now! 
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Blast Gates. — @ 


N. Wolcott Ave., Chicago, Illinois 











1232 





difficulty and greater amounts result jp 
broken billets and blooms. Addition o 
0.003 per cent gives the maximum resyljy 
when measured in increased hardenability 
elastic limit, and ultimate strength, : 

The boron may be added to the ojg 
S.A.E. specifications, keeping the othe 
alloying elements on the low side, or ep. 
tirely new steels may be made patterned 
after a carbon steel with 0.003 per cent 
B and the required amount of other ele. 
ments to obtain the physical properties de. 
sired. Many cases will require no addj. 
tional elements. 

As an example, a split heat of SAR 
1035 steel was made with and without 
boron. The average results obtained on 
a 1-in. round quenched in oil from 1509 
deg. F. and drawn at 1000 deg. F. were: 























With 

Plain | boron 

Ultimate strength, 109,000 | 124,000 
Ibs. per sq. in. 

Eiastic limit, 85,000 | 109,000 
Ibs. per sq. in. 

Elongation, per cent 22 | 21 

Reduction of area, 62 60 

per cent 

















Boron-treated steels which are heat treat. 
ed by liquid quenching and drawing repre. 
sent the most fertile field. The small 
amount of boron added will replace 1 per 
cent Ni, 0.30 Cr, 0.20 Mn, 0.12 V, and 
0.10 per cent Mo. 

The manufacture of boren-treated steel 
requires careful attention to details during 
melting, but subsequent operations are the 
same as for a regular carbon stec!. There 
seems to be a little in favor of boron 
steels in regard to chipping costs and ma- 
chinability. 

There is a gradual increase in the physi- 
cal properties of the steel treated as the 
amount of boron added increases from 0 
to 0.003 per cent. Beyond this amount, 
the effect decreases until at 0.007 per cent 
the effect is harmful. 

Boron is more responsive to steels con- 
taining 0.20 to 0.60 per cent C. Above 
0.60 per cent C, the steel has sufficient 
hardenability in small sections without 
boron. In the higher carbon range, boron 
is used in the larger sections, such as large 
forging billets. In the low carbon steels, 
boron exerts some benefit in such steels 
as are heat treated. 

A very good review of the above points, 
with many additional details, will be found 
in a group of short papers presented at 
a recent A.S.M. symposium (Metal Prog- 
ress, Vol. 42,’ Dec. 1942, pp. 1061-1069). 


Steel Plant Refractories 


Condensed from 
“Iron and Steel Engineer’ 


For a number of years, research has ef 
deavored to find a refractory for opea 
hearth furnace roof construction whic 
would permit the higher operating tem 
peratures necessary for increased rates of 
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| production. Silica brick of greatly im- | 
; proved properties are now available. Since | For 
the furnace temperature is limited by the 
ts point at which the roof brick begin to 
Y, melt or drip, super-duty silica brick of F 1 F A N ST F 7 1 
appreciably higher refractoriness are ve 
d Products that make seuiidiing. y 
“ BETTER castings! It is difficult to measure refractoriness 
4 with the Pyrometric Cone Equivalent and 
. TODAY . . all specifications stress — but the standard load test, with 
e- quality. Examiners are quick to re- snaryeiat "cae end and . load of 25 Ibs. 
‘ect inferior castings. per sq. in. applied during heating, show 
‘i that high quality silica bricks will with- 
TODAY o « More and gee foun- stand a temperature of about 3000 deg. F., 
7 ts ae er. fee while super-duty brick withstand about 
1 : | 3085 deg. F. Some operators have se- D ROD l) * Tl ON 
‘ THERE'S A REASON! cured as much as 25 per cent increase 
0 in number of ore elgg super-duty brick 
: in open-hearth roofs. gd, ° 
, Super-duty fireclay brick, developed with- nves tigat 
~ in relatively recent years, are admirably 
suited for such applications as soaking pit 
covers. They possess higher refractori-| @ Lunke-Rite—an extremely ef- 
ness, lower porosity, greater volume sta- fective exothermic, powdered 
bility and greater strength under load than compound for the control of pip- 
high heat duty fireclay brick. ing in steel ingots poured with or 
— High-alumina brick are available in the without, hot tops; and in steel 
stnates PIR?» improves Poles, ’ 50, 60, 70, 80, and 90 per cent alumina castings. It increases ingot yield 
° on 8 pitmarks- cal P tensile, e classes, with refractoriness increasing ap- considerably. The additional heat 
Removes vd reater long proximately in proportion to alumina created has a beneficial effect om 
_ * Mag and so" tion. content. Bricks made from kyanite and sil- quality of steel by reducing rate 
impurities: limanite are included with this class. High- of cooling in center section of 
te : alumina brick containing substantial per- ingot. This fact is especially im- 
. AL centages of corundum are of importance. portant for large forging ingots; 
tl covER " for One such brick in the 60 per cent alumina its tendency being to eliminate 
of “blanket ° class shows exceptionally high strength un- internal cracks.—Also used for 
d cientific inum der load and volume stability at high tem- fitting ladle stopper into nozzle; 
| melting alumin ini peratures, and outstanding resistance to —as cover on steel in ladle where 
ol | caahen. vigeronees thermal shock. A 90 per cent alumina duplexing or reladling is prac- 
% | «Stops o* ait ng hygro- | brick containing corundum finds application ticed;—as cover on hot metal 
e & + Eliminater ie. “scopic, 3° °° in piers, supporting arches and other con- being transported a distance from 
re pest dirt, etc. accidents: — ‘ structions where loads must be carried at blast furnaces ;—ete. 
a * Clee metal —_— q high temperatures. 
a- creates "° , caves metal. ] Variables in furnace operation greatly; @ Rite-Melt Cleanser— put in 
fumes. affect the life of refractories. Heavy resi- furnace during charging or in 
i- dual fuel oils may introduce sufficient high ladle. 
1 F alkali ash to cause severe chemical cor- 
0 | T : rosion. Increase of furnace gas pressure} @ Rite-Sulphur Reducer—put in 
t, } FIRI Ladies. a increases spalling losses. ladle. 
at Longer life for +o 4 Care in the manufacture of refractory 
e Li ings: ru brick, such as attention to careful sizing) @ Rite-Stool Protector—put on 
- Furnac +s etc. and high pressure forming, are also im- center of stool. 
cibles. Stirrer>: 6 py alu ‘ portant. The use of standard size brick, 
; «Prevents “Iron Tieetin iron pot Hees wee inade in power Presses, 18) @ Rite-Moldcote—can be easily 
: minum erefore not only desirable from a cos sprayed and is economical to use. 
standpoint, but is good practice from a 
“ service standpoint. 
High temperature bonding mortars of 
. many kinds are now available, air-set or CONRAD WOLFF, DR.- Ing. 
:, heat-set, dry or plastic, having various 
j ‘4 bases. Manufacturer—Owner of 
. . Aluminum Bronze For electric steel furnace refractories, The Rite-Products Company 
, * Manganese -. silica brick are most generally used for : 
le * Sicilon aivyn Brasees. etc. larger roofs, while for smaller roofs super- tea eae ok 
__ duty fireclay brick or high-alumina brick P. O. Box 448 . . . Newark, N. J. 
may be used. Silica brick retain high | Additional Products: 
strength at high temperatures, even in the | : 
bs a shen, Mg products presence of lime and iron oxides, while Rite-Tonerde : ; 
ly, efficiently. For detailed information, fireclay brick have much less resistance to Finest levigated alumina 
Siiey aa fee of problem and such influences. Basic brick have been used Green-Rouge Polish 
in an experimental way for furnace roofs, Levigated Chromic oxide ) 
FOUNDRY SERVICES INC. and show promise. Hard burned magnesite Mild Polish | 
/ and metal encased magnesite for side walls Levigated tin oxide | 
280 Madison Avenue will undoubtedly show increasing use in Sharp Polish 
; New York, N. Y. severe conditions. Levigated cerium oxide | 
—C. A. Brashares, Iron & Steel Engr., 
Vol. 20, Feb., 1943, pp. 48-52. | 
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Blast Furnace Metallurgy 


Condensed from “Steel” 


cent less at temperatures lower than 2660 
deg. F., and 10.7 per cent at temperatures 
higher than 2810 deg. F. Only about 


Studies and observations were made on 35 per cent of the casts observed were 
various blast furnaces at the Pittsburgh within the temperature range for optimum 
Works of the Jones & Laughlin Steel Corp. production. 

All furnaces were producing Bessemer iron At the temperature at which optimum 

Excluding those casts on which the wind production is obtained, average silicon 
blown was under 52,000 cu. ft. per min., range was 1.15 to 1.40 per cent and av- 
the highest rate of production was obtained erage sulphur range, 0.035 to 0.055 per cent. 
with an iron temperature of 2690 to 2750 While the sulphur is rather high, the 
deg. F. Within the temperature range cost of reconditioning Bessemer screw steel 
observed, production was about 17.1 per would not be increased. Bessemer steel 





Permits accurately controlled air-fuel 
ratios in open hearth and other furnaces 


Other forms of 
THERM-O-FLAKE 
INSULATION 
Brick—Unusval stability for 


high temperatures, especially 
suited for back up insulotion. 


Blocks—Highly efficient insu- 


lation, where larger size units 


may be required. 


Concrete— Monolithic insula- 
tion with high structural valve 
for © voriety of uses. 


Granules—Loose-fill, efficient 
insulation weighing about six 


JOLIET if 
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High fusion, light weight THERM-O-FLAKE Coating 
insulates to minimize heat losses . .. AND reduce cold 
air infiltration. As a result, accurate air-fuel ratios and 
highly efficient combustion are obtained. 


THERM-O-FLAKE Coating works with surprising ease. 
Trowelled or gunned—it spreads unusually fast and is 
economical because of its greater coverage. 


Find out how THERM-O-FLAKE Coating does this 
Double Duty as a part of regular furnace maintenance. 
For complete information write: The Illinois Clay 
Products Company, Joliet, Illinois. 


Therm-O-Flake 


HIGH TEMES 


COAT N G 


~ 








for the strip mill must contain less than 
0.030 per cent S, so the furnaces are 
burdened to give this limit. 

Production increased directly with the 
wind blown. When blast volume was in- 
creased from 45,000 cu. ft. per min. to 
56,000 cu. ft. per min. production was in- 
creased 21 per cent. To obtain maximum 
production it is necessary to maintain the 
optimum blast volume that the furnace 
will take, 

Comparison of the effects of iron and slag 
temperatures on the silicon and sulphur 
contents of the iron indicates that there is 
a Close relationship between iron and slag 
temperatures. 

Iron production reached an optimum 
when 60 to 80 tons of scrap were charged 
per day. Although the production was 
somewhat lower with scrap additions gseat- 
er than 80 tons, it remained above the 
average rate of those days with less than 
60 tons of scrap. 

The furnaces operate with a slag of ap- 
proximately 10 MgO and 8 to 9 per cent 
Al,Os, varying less than 1 per cent from 
day to day. Within these limits it is 
thought that a direct relationship exists be 
tween basicity and desulphurization. 

A study of the effect of the basicity o: 
production and sulphur in the iron, using 
molar basicity to represent the chemica! 
composition of the slag, indicated an in 
crease in production of about 7 per cent 
when operating with a lean slag. Th 
equation used to determine molar basicit 
was 


[% CaO — (1.75 X %&% S in slag)] + 
56 + (% MgO + 40) 


(% SiOz + 60) + (% AlOs + 102). 





The slag basicity on which the furnac 
can operate is determined to a great exter 
by the sulphur and silicon contents of th 
raw materials being charged. The instal! 
tion of a mew coal washer has reduc: 
the amount and variation in content of ash 
and sulphur in the coke, resulting in 
leaner slag. Many other advantages have 
resulted from the use of 100 per ce 
washed coal for coke. 

Using ore preparation methods, screen- 
ing, and washing, iron in the iron ore 
concentrate was increased 2 to 3 per cent 
and the size of the ore was larger and 
more uniform. Test runs charging 100 
per cent concentrates indicated an increase 
in production rate of 60 to 80 tons per 
day and a decrease in coke consumption 
of about 100 lbs. per ton of iron. 

A test run using 31 per cent New York 
magnetic [sic} sinter, containing 65.2 Fe 
and 3.6 per cent SiO., showed an increased 
production of about 100 tons per day and 
reduced coke consumption of almost 2000 
[sic} lbs. per ton of iron. These examples 
show the importance of using the best pos- 
sible raw materials available. 

Study of slag fluidity showed that the 
basicity and temperature of the slag in- 
creased and sulphur in the iron decreased 
with increase in fluidity. 

It is important to maintain the furnace 
in balanced equilibrium. Any undue fluc- 
tuation in one of the factors is sufficient 
to influence and upset the others because 
of their close relationships. 


—C. D. Smith, Steel, Vol. 112, 
Mar. 29, 1943, pages 86-88, 91-92. 
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Steel Cartridge 


Producing 








A slightly roughened surface holds a 





Cases? 





Experience of several producers of 
steel cartridge cases who are etching 
with Ferrisul before drawing is prov- 
ing those two facts. Further, their 
experience is showing that partial 
removal of surface metal and carrying 
the lubricant into the die acts to pro- 
long die life and reduce drawing 
resistance. 


Ferrisul (anhydrous ferric sulfate) 
is a mild acid oxidizing agent which 
has long been successfully used to 
etch steel preparatory to such opera- 
tions as tinning and hot dip galvan- 
izing. Its action on steel is easily 


IF 
MONSANTO 


CHEMICALS 


SERVING INDUSTRY,..WHICH SERVES MANKIND 
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it into the die. 


controlled, yet extremely rapid — as 
high as thirty times that of sulfuric 
acid. As a result, it produces a sharp, 
fine-grained, uniform etch. 


Because Ferrisul’s action results 
from an ionic charge rather than from 
hydrogen formation, there is no 
danger of acid fumes or hydrogen 
embrittlement. A dry granular pow- 
der, it is easy to store and handle. 


For full details and experienced 
technical assistance, inquire: MOn- 
SANTO CHEMICAL COMPANY, Merri- 
mac Division, Everett Station, Bos- 
ton, Massachusetts. 


P. = Ferrisul 


acts aS @ passivating 
agent on 18-8 and 
similar alloys. If you 
are pickling steel 
cases with sulfuric 
acid and your 18-8 
equipment is being 
attacked, Ferrisul in 
the sulfuric bath will 
protect your equip- 
ment. 


FERRISUL for metal pickling... etching 


drawing lubricant better and carries 
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Tilting Open-Hearth Linings 
Condensed from 
“Blast Furnace and Steel Plant’ 


Large basic open-hearth tilting furnaces 
are designed to work with large percent- 


ages of relatively impure molten iron. 
They utilize a deep bath, which when 
working will probably be at an angle 
exceeding 60 deg. to the horizontal. This 


is greater than the normal angle of rest 
of the dolomite fettling as applied during 
working. 


For tapping and slagging the furnaces 


will tilt some 35 and 15 deg. respectively. 


For front-lining stability the tapping angle 
can be minimized by the use of a tap-hole 
as near as possible to the furnace bottom. 
The greater tilt in the opposite direction 
has no appreciable effect on the stability 
of the back lining. 

In the Appleby tilting furnaces the steel 
casing of both the front and back is set 
at about 80 deg. The back lining, of uni- 
form thickness from sill level to roof, 
just passes the vertical even at maximum 
tilting to the charging side. 

The problem of the front lining at tap- 
ping is more difficult. It is tapered down 
from sill level to roof. A new lining 
without undermining or slag-level wear, 
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Recovery of ferrous and non ferrous alloys from Foundry Waste. Also 
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tion of processed, also capacity and specification tables. 
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passes the vertical when the furnace j, 
tilted only half way to the tapping side 
Its tendency to fall is minimized by the 
use of relatively light silica bricks in the 
upper part, bonded into the roof. Afte 
a few charges, the bricks fuse so that the 
roof and lining form an almost monolithic 
structure. Chrome-magnesite linings, being 
much heavier and not bonding so wel}, 
tend to fall out and collapse. 

For lining stability the foundation myg 
be solid and of adequate thickness at sjjj 
level. This must be attained by using 
hard-wearing brickwork and good fettling, 
Good-quality dolomite for fettling is fyp. 
damental to the reduction of the quantity 
of magnesite used per ton of steel pro. 
duced. 


Fettling 


When a tilting furnace is emptied after 
each charge, fettling gives a bank with 
an angle about equal to the angle of rest 
of dolomite. The base extends some 4 ft 
into the furnace, both front and back 
Therefore the degree of stability of the 
front lining should be fairly high and the 


magnesite usage low. Few magnesite bricks 
in the banks should be required as the 
dolomite cover is very thick in most places 
and stabilized dolomite bricks can be largely 
used. 

When all the refining slag and some 
steel are left in the furnace at tapping, 


it is not possible to fettle from the bottom, 
as the bath will contain 12-20 in. of 
liquid. To fettle, the slag is thickened 
by the addition of a portion of the charge 
and the dolomite rests on the almost solid 
slag. Fettling is applied only round about 
the normal slag line where most of the 
cutting takes place. 

This method gives greater output, but 
greater attack of the magnesite brickwork 
is liable to take place, reducing the sta 
bility of the upper lining. If the bricks 


are not highly resistant, the lining is un 
dermined deeply and the cavity cannot 
be filled tightly with dolomite. The only 


satisfactory way to fill deep undercutting 
is by using a wet chrome-magnesite paste. 


Types of Bricks 

Experiments have shown that: (a) Mag 
nesite and chrome-magnesite bricks are not 
of the same high quality as formerly; (b) 
chrome-magnesite bricks are probably still 
superior to magnesite for linings above the 
slag line; (c) stabilized dolomite bricks 
can be used in part in the lower portions 
of the hearth to replace magnesite, but 
they must be kept covered with fettling; 
(d) magnesite bricks are still the only sat 
isfactory bricks for use about the slag line. 

For patching linings a paste containing 
40 per cent of the magnesite, instead of 
the 70 per cent formerly used, gives 1a 
onable satisfaction except for slag-line 
patching. It is hoped in the near futuft 
to perfect a stabilized dolomite cement 
with which to repair front linings in plac 
of chrome-magnesite. 


—A. Jackson, xa? Furnace and Steel Plat 
Vol. 31, Mar. 1943, pp. 316-3) 
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We Made a Mole Hill 
Out of a Mountain 


Bigelow-Liptak engineering and construction methods solved the problem 
of directing large volumes of acid-laden, low temperature gases from a 
series of process furnaces to an exhaust chimney. 


HE PROBLEM that faced one of the 
i $s »untry’s largest copper smelters was 
a touch one. A satisfactory and econom- 
ical means had to be developed and con- 
structed for carrying off large volumes of 
acid-laden gases from process furnaces 
to a chimney. 


Due to the enormous volume of gases 
being released, any flue for handling 
them would necessarily involve large ex- 
posed areas. Such a flue, necessary for 
directing the gases, would have to be 
designed for maximum wind load and 
made weather proof. Also it would have 
to be air-tight to maintain a relatively 
high draft or negative pressure. 


In order to sustain a temperature high 
enough at the base of the stack to create 
the necessary draft, a method for assur- 
ing a reasonably low conduction heat loss 
for the entire flue had to be worked out. 


Another factor added to the problem. 
Adequate provisions had to be made for 
taking care of the great amount of ther- 
mal expansion that would naturally 
occur in a flue of this length. In design- 
ing the flue, means of compensating for 
this expansion would have to be incor- 
porated in the design. 


As should be the case, costs had to be 
an important consideration. Any pas- 
sage devised would have definite price 
limitations and the design had to be 
economical. 


The Solution 


Bigelow-Liptak engineers visited the 
job. A complete survey of the problem 
and all its factors was made and studied. 
Preliminary drawings for the general de- 
sign of a flue were made right at the job 
site. Later, back in the general office 
complete and detailed drawings were 
developed and studied by the Bigelow- 
Liptak engineering stall. A thorough 
analysis was made of the thermo-dy- 


namics, the mechanics of materials and 
the ceramics. 


As a result of this careful analysis and 
study, a thoroughly satisfactory and 
economical means was worked out for 
directing the acid-laden gases from the 
furnaces to an exhaust chimney. Recom- 
mendations were pre and cross 
section drawings of the entire flue — as 
shown — were submitted. 
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Unit-Suspended side walls and arches were used for the 350 
feet long flue areas. Special acid-resisting refractories were 
selected. Because of experience, Bigelow-Liptak knew that 
this type of acid-resisting tile should be manufactured on 
extrusion machines. This was important in designing the 
tile, as all special shapes would have to be designed to con- 
form to this process without sacrificing any of the advan- 
tages of Unit-Suspended construction. Air tightness and low 
heat conduction losses, being a natural feature of Bigelow- 
Liptak Unit-Suspended construction, were easily incorpo- 
rated into the design, once the major problem had been solved. 


Bigelow-Liptak’s exclusive designs made possible an un- 
interrupted weather proof insulation shield or encasement 
—thereby eliminating the need of critical steel plate—a 
factor of considerable importance today. 


Because of the acid in the gases, ordinary expansion joints 
could not be used to provide for the expansion and contrac- 
tion. A special fibre glass had to be employed. 

By applying Bigelow-Liptak engineering skill and prin- 
ciples, the problem of finding a satisfactory means of trans- 
ferring acid-laden gases to an exhaust chimney, was solved 


What This Means 
To You 


The significance of this problem and 
its complete solution by Bigelow-Liptok 
is much greater than any resemblance it 
may have to any of your problems. 
lt serves to demonstrate the value you 
may receive by taking your problems to 
Bigelow-Liptak regardless of their type 
or size. Bigelow-Liptak's wide experience 
in designing enclosures includes every 
type of problem having to do with 
thermo-dynamics, ceramics and mechan- 
ics of materials. With Bigelow-Liptak 
there is no standard or set solution for 
every case. Individualized engineering, 
based on years of experience and sound 
engineering principles, is applied towards 
giving the customer the best and most 
economical solution to his particular needs. 
Our policy is to give first and foremost 
consideration to the needs of the user. 





Engineering Information 
No Obligation 





Our engineering staff will be 
glad to send you interesting 
catalogs or tell you how you 
could secure increased serv- 
ice and economy by the use 
of Bigelow-Liptak Unit-Sus- 
pended walls and arches in 
your plant. Write today. 
Bigelow-Liptak Corporation 
327 Curtis Building 
Detroit 
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The Key to Operating Economy 


BIGELOW-LIPTAK CORPORATION 


DIVISION A, P. GREEN FIRE BRICK Co. 


327 Curtis Building 
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) Steel Castings from the Converter 


The Rocking Electric Furnace 


Condensed from an 
Electrochemical Society Paper 


This is a history of the development of 
the rocking electric furnace. Dr. C. L. 
Parsons, then chief mineral technologist 
of the U. S. Bureau of Mines, published a 
bulletin in 1911 in which he reasoned 
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that much zinc was volatilized and lost 
from the fuel-fired furnaces then standard 
in the brass industry. He hired H. W. 
Gillett and J. M. Lohr for experimental 
work on the problem. Mr. Lohr later 
went into industry and was replaced by 
E. L. Mack. An extensive survey of com- 
mercial practice verified Dr. Parsons’ ap- 
praisal that metal losses were large. 


Early Development 


In the course of the experimental 
directed toward improvement of brass. 
ing practice, many types of furnace 
tried. It became evident to the invest; 
that heating by radiation, through cy 
cible wall or from a resistor radiatin 
to the roof and thence down to the 
or even from a carbon-plate or a 
son-Fitzgerald zigzag resistor over the bath 
was hopelessly inefficient compared to Ben. 
erating the heat inside the metal, as in thy 
Ajax-Wyatt or Ajax-Northrup types, 

Direct arc heating was uNsatisfactor 
because of the local overheating of th. 
surface of the melt. The Ajax-Wyatt ani 
Ajax-Northrup types of furnace were in a) 
early stage of development and were & 
cidedly expensive. 

To accomplish, in effect, internal ; 
of the charge, the scheme was evolved of 
rocking back and forth a drum-like, hog, 
zontal cylinder indirect arc furnace, y 
that as soon as the metal was molteo 
what had previously been the roof of th 
furnace was washed by the metal an 
much of its stored heat given back to th 
metal. At the same time the local ove. 
heating of the surface in a stationary-ar 
furnace was avoided by the accompanying 
agitation. The first furnace of this typ 
was made in 1915 at Cornell University, 
Ithaca, N. Y., from an old ether drum. 

As a result of the potentialities shown 


Wort 
mel, 


in the experimental work, E. L. Cros 


and Alex Dow of the Detroit Edison Cp, 
had the first commercial rocking furnac 
built in their shops. It had a capacity of 
1300 to 1950 Ibs. It was installed and 
tested in 1917 in the plant of the Michi 
gan Smelting & Refining Co., Detroit. As 
a result of the success of this first com 
mercial unit, four others were soon buil! 
and operated at the Detroit plant. 

In 1918 E. L. Crosby left the Detroit 


Edison Co. to form the Detroit Electric) 


Furnace Co. for the further <evelopment 
and marketing of the rocking furnace. The 
patents had been assigned to the Secretary 
of the Interior as trustee, and a free, non 
exclusive license was granted to the De 
troit Electric Furnace Co. The patentes 
have had no financial interest in the De 
troit Electric Furnace Co. and all subs 
quent developments have been made by the 
latter company. 


Commercial Growth 


There are today 765 rocking furnace it 
stallations throughout the world. Most ¢ 
these range in size from 250 to 4000 
Ibs. cold scrap charging capacity (3% 
to 8000 Ibs. molten metal) per heat. The 
are now melting virtually all types ot 
commercial alloys, ferrous and non-ferrous. 
The most popular furnace has been the 
Type LFA, 350-lb. unit. Approximately 
50 per cent of all furnaces sold sit 
1924 are of this rating. A typical 
log from one plant using this furnace show 
a 400 Ib. heat of bronze every 35 ™ 
Refractory costs are low. One operator’ 
refractory costs are less than 30 cents Pf 
ton of melt. Most operatars average 
3000 heats per lining on brass and brow 
Metal losses are very low. ; 

The first successful rocking furnace * 
stallation on ferrous work was made ® 
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= ’ RC 1131 CEMENT — a Crystolon (silicon carbide) cement of very high 

ecretary refractoriness for ramming into oil or gas fired reverberatory and pit furnaces melt- 

“ir ing aluminum. Also recommended for melting copper and zinc. 

atentees 

ys RM 1169 CEMENT — a fused magnesia cement, ideal for lining Ajax- 

by the Northrup high frequency furnaces melting nickel-chromium alloys. Linings of this 
| cement have given up to 400 heats in 600 to 1000 pound furnaces. 

ace i RM 1140 CEMENT —a fused magnesia cement for rammed linings in 

~ Ajax-Wyatt low frequency vertical ring induction furnaces melting high copper alloys 

y (39 (more than 85% copper), copper-nickel alloys, nickel silver, and cadmium bronzes. 

a Successfully used by America’s | t db It 

aap y y America’s largest copper and brass melters. 

ferrous 


NORTON COMPANY, Worcester, Mass. 


viseks 


@iy NORTON"34 REFRACTORIES 
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1927. it was a 250-lb. furnace at the 
Westinghouse Air Brake plant, duplexing 
cupola gray iron for air brake piston rings. 
The molten iron was superheated and 
mixed in the rocking furnace with the 
necessary additions of ferrosilicon to give 
the required chill depth. The operation 
was successful from the start for it gave 
a product of great uniformity, of improved 
physical properties, and better machin- 
ability. In this type of application the 
ability to control the analysis and the tem- 
perature is important. It is possible to 
pour a test piece for examination and ad- 
justment before tapping the heat. 

Other installations, for melting gray 
iron borings, for making ‘quick anneal 





For close chemical and metallurgical control of any desired fer- 


DETROIT 


Melting Furnaces 
for Precise 


malleable,” and for melting steel are de- 
scribed. In the case of alloy steels, the 
rocking furnace has proved quite success- 
ful. For carbon steels, except in 500-lb. 
sizes or smaller, their use has, so far, been 
questionable, principally because of refrac- 
tory problems. 


The Furnace Today 


Several improvements in furnace design 
have been made recently. Probably no other 
single factor is of such importance in the 
operation of the rocking furnace as the 
proper observance of the rocking cycle. 
Failure to rock adequately and increase the 
angle of rock regularly results in higher 
metal losses, higher consumption of power 





Metallurgical | 
Control | 








rous or non-ferrous alloys, the Detroit Rocking Electric Furnace 


with its exclusive, automatic stirring action under non-oxidizing 


conditions simply cannot be beaten. You can run a different mix- 


ture on each subsequent heat or the same alloy all day long with 


remarkable uniformity. Write today for complete facts about this 


fast melting, effi- 


cient. labor sav- 


ing, money mak- 


ing foundry tool. 










11} a ie) ee ELECTRIC FURNACE DIVISION 
KUHLMAN ELECTRIC COMPANY - BAY CITY MICH 
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and electrodes, and more severe refractory 
wear. An automatic rocking controller js 
now standard on all furnaces of 200-lb. 
capacity and over, thus eliminating the hu- 
man element in rocking control and increas. 
ing furnace efficiency. 

Since 1937 a conical shell design has 
€en introduced on some sizes. This elim- 
inates the tendency toward “cold end 
zones” present in the cylindrical shells. 

Electrodes are non-rotating and are not 
attached directly to the shell. This permits 
rapid replacement or interchange of shell 
assemblies, either to install a new lining 
without a furnace shut-down, or to change 
to a different type of melt. Electrodes 
are now hydraulically operated for smooth- 
er operation. 

External tap changers have been added 
to the transformers so that the reactance 
and voltage can be changed depending on 
local conditions aiid operating requirements. 
On earlier installations it was necessary 
to open the transformers to make these 
adjustments. 

In 1938 the Detroit Electric Furnace 
Co. was purchased by the Kuhlman Electric 
Co., of Bay City, Mich. It is now operated 
as a division of the latter company. Since 
1934 the rocking furnace has also been 
built by Birmingham Electric Furnaces, 
Ltd., of Birmingham, England. 

Aside from fuel and metal savings 
economies resulting from the use of the 
rocking furnace have been many. Som« 
these savings are due to the direct ut 
zation of salvage raw materials, some «re 
due to improvement in the “yield” of 
perfect castings, and some are due to 
general improvements in foundry efficiency 
as a result of using a fast-melting unit. 


—H. W. Gillett and A. E. Rhoads 
Trans. Electrochem. 
Preprint 83-3, Apr. 1943, 24 pp. 


Reclaiming Porous Castings 


Condensed from “Foundry Trade Journal” 


For overcoming porosity in metal cast- 
ings, sealing solutions Bakelite VY. 1845 
and No. 2106 can be used. The former 
is a clean solution of a special resin, and 
is used in cases of fine porosity, where- 
as the latter is a solution containing a 
finely divided mineral filler and is employed 
when the porosity is of a grosser nature. 
These solutions may be used for both 
ferrous and non-ferrous metals, and fac- 
tory trials have demonstrated conclusively 
that the results produced are highly satis- 
factory. 


Two Main Methods 


There are two main methods, one for 
small castings, by which the sealing solu- 
tion is forced into the casting by external 
pressure, and the other, for large hollow 
castings, by which the solution inside the 
casting is subjected to pressure, thereby 
forcing the solution through the walls from 
the interior. 

The small castings can be treated by the 
vacuum-pressure process, in which the 
castings are placed in a strong container 
from which the air can be evacuated. When 
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REFRACTORY PRODUCTS OF 


eae LONG LIFE . . ; . 
FURNACE is no better than the refrac- 
A tory with which it is lined. Economical 
and uninterrupted operation depends 
largely upon the quality of the refractory used. 
Because “Shamva’”’ Mullite super-refractories 
embody the MAXIMUM development of the 
unique qualities of Mullite, these 
refractories assist you in getting 
MAXIM: M production from your 

| furnace: 


| Purely ou a performance basis, 
users decide to line with “Sham- 
va” Mullite exelusively, as typi- 
fied by the following comment: 


“We have used numerous refrac- 
tory linings in our Ajax Wyatt 
melting furnaces and have found 
that ‘Shamva’ Mullite gives us very 
satisfactory results both in fast 
melting and long life. We are, 
therefore, using it exclusively for 


the melting of cartridge brass 
strips.” 


SUPER=REFRACTORIES 


Preformed blocks for Ajax-Wyatt furnace. 





Don’t gamble with refractories which cost 
many times their quoted price because of 
frequent shut-downs for repairs. The hid- 
den cost of this type of material is extreme- 
ly serious when production is so urgently 
needed. 

Let “Shamva” Mullite assure you the extra 
long refractory life which it is bringing to so 
many furnace users on linings, pot rests, 
covers, burner blocks, muffles, heating ele- 
ment forms, electric furnace roofs, spouts, 
nozzles, strainers, ports, etc. 





The largest 
of these blocks is 37” high and weighs 648 Ibs. 





THE MULLITE REFRACTORIES CO., SHELTON, CONN. 
Pioneers in Mullite Super-refractories 


Maiwfacturers of “Shamva” Mullite Bricks, $ 
Ferrous and Non-Ferrous Melting and Heat- 
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a suitable vacuum has been attained, the 
sealing solution is allowed to run in from 
the storage vessel until the castings are 
covered, after which pressure is exerted 
for a convenient time. The solution is thus 
squeezed into the casting, filling the pores. 
After removal from the vacuum-pressure 
chamber, the castings are submitted to a 
baking operation. 

In the case of larger hollow castings, an 
example may be taken of one having several 
outlets. All but one of these outlets are 
closed, the open one being used for filling 
the casting with the sealing solution and 
as an opening through which pressure may 
be exerted. The casting may be either 





MOST CAPABLE 
NONFERROUS 
MELTING UNIT 


Capable of rapidly producing clean metal 


with minimum skill or training of at- 


tendants. 


Capable of melting a variety of alloys by 
simply changing the metal charged. 


Capable of using oil, gas, or solid fuel. 


in trimmed or untrimmed condition. 

When the hollow casting is filled with 
the sealing solution, air pressure is applied 
at the open end, so that the solution is 
forced from the interior into the pores 
of the metal. Any available pressure 
from 50 up to 250 Ibs. per sq. in. may 
be used. If any porosity exists, the so- 
lution is forced through so that sweating 
occurs on the outside surface of the casting, 
although in the case of gross defects the 
solution emerges as a spray. 

While it is probable that a casting 
showing such leaks would be returned 
to the foundry, it may be stated that even 
severe porosity can be cured by two im- 


Illustration shows a tilt- 
ing type crucible furnace, 
450 1b. aluminum alloy 
capacity with a No. 70 
standard melting crucible 
for carrying. (see “oper- 
ating note” at left below) 
The photo by Palmer is 
supplied by OWI. 


Capable of expansion of plant to fit 


closely actual output required. 


Operating Note: The tilting type furnace * 
as illustrated requires a vessel for carrying 
but eliminates the tongs necessary for 
pulling pots as in the stationary furnaces. 


For best results use a standard crucible of 


the desired size for carrying. 


For further information write a crucible 
furnace manufacturer or to the address 


below. 


90 WEST STREET, NEW YORE, N. Y. 
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CRUCIBLE MANUFACTURERS ASSOCIATION 
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pregnations of the solution No. 2106, foj. § 
lowed by intermediate stoving. By this 
impregnation process, which is carried ou © 
at normal atmospheric temperatures, some 
of the sealing solution remains within the 
walls of the casting; the next Step is to 
“fix” it therein. 

The solution consists chiefly of a Bake. 
lite synthetic resin, which, by the applica. 9 
tion of heat, is converted from a soluble and 
fusible substance into a solid which js ao 
longer soluble or fusible, and which jg 
highly resistant to nearly all forms of » 
tack. This transformation is known » | 
polymerization and Bakelite in this Cured : 
condition has no known solvent. : 

The first stage of the baking proces § 
removes the solvent, and further heat; 
leaves the pores of the casting filled with @ 
a chemically inert solid which cannot } 9 
removed by any pressures applicable to th 
casting in service or on test. Polymerizy. 
tion procedure was discussed by the author 


—W. Bowman, Foundry Trade J., Val @ 
Feb. 18, 1943, pp. 135435 


Tin-Free Gear Bronze 
Condensed from “Foundry Trade Journal’ 


This article describes a research conduc. § 
ed by the Phosphor Bronze Co. on th 
foundry technique and characteristics of 4 
copper-antimony-nickel alloy, developed by§ 
the Hamilton Gear & Machine Co, of 
Toronto [see Metals and Alloys, Vol. 1, 
Jan. 1943, p. 126.]} 

Copper-nickel and antimony were ip 
gotted in the following proportion: 75% 
Sb, 2.0 Ni and 90.5 per cent Cu. Com 
mercial antimony was used plus Monel bar 
and scrap (Si trace) and B.S. copper 
gots. Sand, chill and centrifugal casting | 
were all made. In the case of sand and 
centrifugal castings, no trouble was 
served, the metal being fluid and easy mn 
ning, most of the castings being poured 
at about 1200 deg. C. (2190 deg. F.). 

When the temperature was lowered 
1150 deg. C. (2100 deg. F.) a skin » 
peared on the metal surface and the fis 
traces of sluggishness were seen. The metil 
was clean, and top pouring was employed 
to insure progressive solidification. In th 
case of the chill-cast sticks, minute gas # 
blow holes were present in all the smal 
diameters, suggesting that the alloy solid: 
fied so rapidly that air and mold gas 
were trapped. 

This is perhaps one of the reasons fo 
the low physical properties of this 
when chill-cast: © The contraction of thé 
alloy observed in green-sand castings 
approximately 1/10 to the foot. The be 
results were found when melting ia oil: 
fired and coke-fired forced-draft furmacts 

Examination of the physical propemtie 
indicates that in contradistinction to 5p” 
phosphor-bronze, the results of this allos 
in comparison to sand castings give 0” 
figures, except in the case of the 
and Brinell hardness. This alloy app 
to have favorable possibilities, ¢ 
with thin sectioned sand-cast bushings aot 
gear blanks and heavier sectioned 
made by the centrifugal process. 
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sees All-Tells All! 
e 
The magic eye of the Spectograph, for which this brilliantly M | C H | (5 A \ 


illuminated arc lights the way, literally sees all and tells all 


about the metals in process of smelting in the various huge 
batteries of furnaces in Michigan Smelting plants. While the 
metal is still molten in the furnace, control of the elements 


in the alloy is now possible. In the most scientific, fastest 

way, the haa method tells Michigan Smelting AND REFININ b 
technicians of every element and in what quantity, it is , 

present in the sample drawn from the furnace charge. This 
is only one of a hing technical controls Sevdioned and BOHN ALUMINUM AND 
used here at Michigan Smelting Division—controls that BRASS CORPORATION 
enable the smelting of non-ferrous alloys to rigid specifica- DETROIT, MICHIGAN 
tions, and of a high quality that never varies. 


DIV N OF 


NON-FERROUS SCRAP METAL REFINERS FOR SO YEARS 
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In an appendix, W. T. Pell-Walpole 
gives data on the microstructure of the al- 
loy. The microstructure consists of (1) 
a heavily cored alpha (copper-rich) solid 
solution varying in the etched condition 
from dark brown at the cores to pale straw 
at the boundaries; (2) pools of a second 
blue constituent (probably the beta of the 
copper-antimony system with some nickel 
in solution) at the alpha boundaries. The 
beta is harder than the alpha and presum- 


ably 


s intended to act as the usual “hard 


particle constituent’’ in the bearing 

At high magnification the beta has 
marbled appearance which probably indi- 
cates a partial completion of the reaction 


about 450 


beta-epsilon which occurs at 


deg. C. (840 deg. F.). The whole struc- 
ture is rather porous (pinhole shrinkage 
cavities), no doubt due to the very long 
freezing range (about 400 deg. C. — 750 
deg. F.). Copper and nickel are mutually 
soluble, each can dissolve (in equilibrium) 
about 8 to 9 per cent Sb, and with high 
antimony content each forms a beta phase, 
containing less 45 per cent 
Sb. Both beta phases undergo transitions 
at lower temperatures. 

An alloy containing 7.5 Sb and 2 per 


than 30 to 


cent Ni would, on equilibrium, be entirely 
ilpha, but with normal rates of cooling 
should consist of heavily cored alpha with 
a certain amount of beta which may be par- 
tially changed to epsilon during subse- 


HAUSFELD 


ALUMINUM MELTING 
FURNACES 


wel a ViPR Oli Mm, (ola adelellaite)) 


ALL TYPES AND SIZES 


SINGLE AND MULTIPLE BURNERS 


GAS 


AND OJL FUEL 


FASTER MELTING * UNIFORM ANALYSIS 
LONGER LIFE FOR CRUCIBLES AND LININGS 


Hausefeld Furnaces are available tor melting all non- 


ferrous metals and their alloys. Tested before shipment. 


The Campbell - 


200-220 MOORE ST. 
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Hausfeld Co. 


HARRISON, OHIO 











quent cooling. The liquidus of the alloy 
is approximately 1020 deg. C. (1870 deg. 
F.) with the solidus approximately 650 
deg. C. (1200 deg. F.). 


R. F. Hudson, Fy 
Vol. 69, Feb. 11, 


undry Trad 


1943, pp. 115-117, 


Steel Castings from the Converter 


Condensed from “Foundry” 


It is important that the silicon, man- 
ganese and carbon should be reduced to the 
same level in each heat so that it can be 
depended upon to have, for example, close 


to 0.5 per cent each of carbon, silicon and 


-manganese and less than 0.05 per cent of 


S or P. The proper operation of the 
bessemer depends upon burning out the 
carbon, manganese and silicon without 
burning up too much iron. 

To continue the heat beyond the 0.05 per 
cent level of the carbon means that excess 
oxygen is used to burn up iron and cause 
iron oxide to be formed. The excessive 
oxides require greater quantities of recar- 
burizers and deoxiders. 

Most of the silicon and manganese are 
removed early during the blow with a 
characteristic greenish flame, while the 
bon burns with a yellow flame which 
changes its color as carbon is reduced 
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low 0.15 per cent. Oxidation should be 
stopped at 0.05 per cent. To aid the 

erator in this service an electric eye is 


used to select the right color. 

Blown metal recarburized and ready for 
pouring must be at the proper tempera- 
ture for the section thicknesses of the <.st- 
ings to be poured. The temperature is 
largely controlled by the amount of carbon, 
silicon, etc., burned out of the converter 


charge. 
Silicon is the most potent source of 
heat. Each 0.1 per cent of Si burned pro- 


vides 25,200 B.t.u. which is about 2.5 
per cent of the total heat. Then to in- 
crease the heat a total of 33 per cent, we 
must increase the silicon 33 — 2.5 
0.01 — 1.3 per cent per ton as a ferro- 
silicon addition. 

Another method of increasing the tem- 
perature of the metal is to tilt the converter 
slightly when the carbon blow begins so 
that more free air enters the chamber. This 
air will burn to CO gas from the metal 
and develop large quantities of heat. The 
air required to burn out the impurities of 
one ton of average cast iron having 3.25 
C, 1.75 Si and 0.50 per cent Mn will be 
about 10,700 cu. ft. at 70 deg. F 

In normally operated SiO, (acid) lined 
converter the slag is siliceous and not too 
erosive on the lining at the slag line. At 
the nozzles there is considerable FeO which 
tends to slag off the SiO,. This portion 
must be repaired most frequently. 

Phosphorus should be burned out of 
the metal after the carbon blow and after 
the addition of lime to make the slag basic. 
Without plenty of lime the P.O; tends 
to go back into the iron. 

Recarburizing should be done in the 
ladle. It is not good practice to recar 
burize in the converter because of the loss 
of recarburizers to the highly oxidized slag. 


Frederick G. Sefing, Found) 
Vol. 71, Feb. 1943, pp. 87, 156-157 
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YoU probably know little if anything 


about Corhart Electrocast — but we're re- 


publishing this glass-industry advertisement 


to show you what Corhart Electrocast is 


doing in that field. Maybe it can do a bet- 


ter job for you, too. Information on request. 


The blocks in the side walls are Corhart Electrocast 





Corhart’ Electrocast Furnace 
Produces 122,200 Tons! 


ACK IN November, 1937 we published the fig- 

ures for a “record-breaking” Corhart* Electro- 
cast furnace which had produced 76,446 tons of 
soda-lime glass, in 556 operating days. At that 
time we said “When the furnace was let out (on a 
date set more than a year previously) the oper- 
ators found that they could have run this record- 
breaking furnace for possibly another 12 months 
without predictable danger of failure”. 


Now this same furnace has just finished another 
campaign, in which it actually did run “another 


twelve months”—or a total of over 36 months! 
During this three year period, it produced 122,200 
tons of soda-lime glass. 


The operating figures shown below are for that 
first run, for the last run, and also for an inter- 
mediate campaign in 1937-39. We believe these 
figures will interest every glass manufacturer who 
is concerned with producing more glass at less 
cost! ; 

Corhart Refractories Company, Incorporated, Six- 
teenth & Lee Streets, Louisville, Ky. 


CAMPAIGN CAMPAIGN CAMPAIGN 
1935-1937 1937-1939 1939-1942 


Total Days of Life 708 710 1,100 
Total Operating Days ; 556 456 835 
Square Feet Melting Area . . . 1,000 1,000 1,000 
Total Glass Delivered (Tons) . . . .. . 76,446 62,638 122,200 
Tons of Glass Melted Per Day (based on total life) pea 107.9 88.2 111.0 
Tons of Glass Melted Per Day (based on operating days) . . . 137.4 137.3 146.3 
Square Feet Melting Area Per Ton of Glass (based on total life) . 9.2 11.3 9.0 
Square Feet Melting Area Per Ton of Glass (based on operating days) 7.2 7.2 6.8 
Tons of Glass Per Square Foot of Melting Area Per Life of Furnace . 76.4 62.6 122.2 


*Not a product, hut a trade-mark. 
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Surface Treatment of Magnesium 


Condensed from 
“Proceedings,” Amer. Electroplaters’ Society 


Steps in cleaning magnesium include 
solvent or emulsion degreasing, and alkaline 
cathodic or soak cleaning, followed by hot 
and cold water rinsing. A suitable alka- 
line cleaning solution contains 4 oz. per 
gal. trisodium phosphate, 4 oz. per gal. 
sodium carbonate, and 0.1 oz. per gal. of 
soap or wetting agent. The soap is omitted 
in electrolytic cleaning. 

Oxide layers, graphite base lubricants, 
and other water-insoluble or non-emulsi- 
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fiable substances cannot be removed by the 
above procedures. Cleaning in a solution 
of 1.5 lbs. per gal. of chromic acid at 
190 to 212 deg. F. for 1 to 15 min. will 
remove the latter types of contaminants. 
Chloride and sulphate content of this pickle 
must be low. 

Wire brushing, or sand or shot blasting, 
may be used for cleaning, but the surface 
so produced has poor corrosion resistance 
and must be removed by pickling. A sat- 
isfactory pickling procedure consists of 
10 to 15 sec. immersion at room tempera- 
ture in a bath containing 8 parts concen- 
trated nitric acid, 2 parts concentrated 
sulphuric acid, and 90 parts water, by vol- 


ume. This procedure should not bé ap. 
plied to machined parts since an appreciable 
amount of metal is removed. 

Decorative finishes include: (1) Mechan- 
ical finishes such as polishing and buf. 
fing, sandblasting, etc.; (2) chemical fin. 
ishes such as bright and mat etched fn- 
ishes and dyed oxide finishes; (3) elec- 
trochemical finishes such as dyed anodic 
coatings and electroplated coatings. 

With the exception of the electroplated 
coatings, these finishes require the pro- 
tection of a clear lacquer. They have 
little protective value and are suitable only 
in indoor atmospheres. 


Protective Finishes 


The following protective finishes are de- 
scribed: (1) Chromium-pickle, or Dow 
treatment No. 1, is used primarily to protect 
parts during shipment and storage. It con- 
sists of a 15-sec. to 2-min. dip in a so- 
ition containing 1.5 lbs. per gal. of so. 
dium or potassium dichromate and 1.5 
pints per gal. of concentrated nitric acid 
at room temperature. About 0.001 in, 
of metal is removed. 

(2) Chromium sulphate, or Dow treat- 
ment No. 11, produces a low dielectric 
strength film. The treatment consists of 
a 30 to 60-min. immersion in a solution 
of 6 per cent magnesium sulphate and 4 
per cent potassium dichromate at room 
temperature. 

(3) Dichromate, or Dow treatment No. 
7, is the most widely used final chemical 
treatment. It affords maximum protection, 
good paint adhesion, and little or no di- 
mensional change. 

The parts are immersed for 5 min. at 
room temperature in a 15 to 20 per cent 
hydrofluoric acid solution, rinsed in cold 
water and dipped for 45 min. in a boil- 
ing solution of 1 lb. per gal. of sodium, 
potassium, or ammonium dichromate. Di- 
rections for control of these baths are 
given. 

(4) Galvanic anodize, or Dow treatment 
No. 9, is used on Dowmetal M (mag- 
nesium + 1.5% Mn). The treatment con 
sists of the hydrofluoric acid dip used in 
Dow treatment No. 7, followed by at least 
30 min. anodizing at 120 to 140 deg. F. 
in a solution of ammonium sulphate, 4 oz. 
per gal.; sodium dichromate, 4 oz. per gal.; 
ammonia, ¥/, fl. oz. per gal. 

The iron or steel tank used to contain 
the bath may form the cathode. The cur 
rent density should not exceed 10 amp, 
per sq. ft. At least 70 amp. minutes of 
treatment are required. Control of the bath 
is described. 

(5) Modified alkaline dichromate of 
Dow treatment No. 8 is similar to (4); 
following the hydrofluoric acid dip the 
parts are boiled in the sulphate-dichromate- 
ammonia solution for 45 min., then dipped 
for 5 min. in a boiling 1 per cent solution 
of arsenious oxide. 

(6) Sealed chromium-pickle, or Dow 
treatment No. 10, is a modification of the 
No. 1 treatment. After the No. 1 treat 
ment the work is immersed for 30 min. in 
a boiling solution of 1 lb. per gal. 
sodium dichromate. 

(7) Anodic, or Dow treatment No. 13 
and Navy PT-13, consists of a hydrofluorie 
acid pre-dip followed by anodic treat 
ment in a solution of trisodium phosphate 
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Nickel combustion boats do 100 to 150 


carbon determinations 





par 





Combustion Boat of CARBON-FREE “'L"’ Nickel 
used in determining carbon content of steel. 
a 
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Gn determining the carbon content of 
teels, combustion boats must meet condi- 
tions that are unusually severe. 


The boats must be made of a metal that is 
carbon-free, to eliminate the error that 
might otherwise creep in from this source. 


They must also be able to withstand a tem- 
perature of 2200° F. in an atmosphere of 
pure oxygen. 


These requirements are fulfilled admir- 
ably by carbon-free Nickel strip. Boats of 
carbon-free Nickel do 100 to 150 carbon 
determinations before replacement is nec- 
essary. 


As the steel sample fuses completely at the 
temperatures maintained during the deter- 
mination, the boats . . . to obtain the utmost 


service .. . are protected from direct con- 
tact with the molten metal by a layer of 
carbon-free alundum. The sample of steel 
is put in a shallow trench scooped in the 
alundum. 


Upon completion of the assay, the fused 
sample disseminated throughout the alun- 
dum can be readily removed from the boat. 


The details of this use of Nickel strip are 
published as data of interest to engineers 
working on similar problems, as well as 
those planning for the future. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 
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and sodium dichromate. 


Special uses and limitations of each ' 


process, relative abrasion resistance of the 
films produced, and their relative protectiye 
values are discussed. These chemical fin. 
ishes serve as bases for protective paint 
coatings. 


—H. K. de Long and W. H.G 
Proc. Am. Electroplaters’ Soe 


1942, pp. 110-1177 | 


Carbide Tools on Turret Lathes 


Condensed from 
"Serew Machine Engineering” 


The screw machine department at the 
River Works Plant of the General Elec. 
tric Co. has been using cemented carbide 
tools on hand turret lathes for 12 yeas 
Primary problems were to select proper 
feeds and speeds, correct grades of Cap 


boloy, the best tool grinds and the proper | 


method of grinding. Some of the olde 
machines did not have high enough spin. 
dles. To overcome this, those strong 
enough were equipped with two speed 
motors. 

Five grades of Carboloy were selected: 
78, 78B, 44A, 883, and 905. Cemented 
carbides are used on 75 per cent of the 
single point cutting and forming tools. 
Of these, 80 per cent are ground from 
standard tools. 


One of the first and most successful ap- 


plications is the roller turner too!. Much 
of the work consists of machining bolts 


and body bound studs. Difficulty with 


the interrupted cut which occurs when & 


turning hex bar stock was overcome and 


there is no trouble with either a grade & 


78 or 78B. The average tool life per 
grind when taking maximum chip is 180 
to 190 linear inches. 

On a 2)4-in. turret lathe, the maximum 
chip is Y-in. On the 31/-in. machine, 
it is %-in. A ground-in chip breaker és 
used. Everything must be perfectly rigid, 
especially on hex bars where there is 4 
long cut and the bar is being fed out 6 
to 12 in. It is advisable to break down 
the bar with a heavy 45 deg. chamfer 
to start the tool. The tool is set ahead of 
the rolls ¥ in. and fed by hand on thi 
first Yg in. at one-half of normal speed 
Then the machine is brought up to speed 
and the automatic speed engaged. 

The use of carbide tools has increased 
production 50 to 60 per cent. With high 
speed steel turning tools, an alloy sted 
14%, in. x 7 in. hex bolt, made from 2 


in. stock, was turned at 48 surface feet § 
with an 0.008 in. feed. With Grade 8 @ 


Carboloy cemented carbide, it is turned @ 
200 surface feet with 0.006 in. feed. 

On the finish machining of | stainles 
steel bushings, which must be held to 
tolerance of 0.001 in. on diameter, grad 
883, a straight tungsten carbide gives & 
cellent results — approximately 300 linear 
inches per grind. The bushings run be: 
tween 250 and 300 surface feet, when for 
merly the maximum was 65. 

A 20.1 mixture of soluble oil is a sat 
isfactory coolant on all of the machime 
except the stainless steel bushing job ® 
cause these parts have a high R 
a tough scale, and require a high @™ 
a sulphur base cutting oil is used. S 

Many other jobs in the shop use Ge 
boloy tipped boring tools, turning 
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GREEN MULTI-PLATER MODEL 86 


ALL IN ONE CABINET-- 


the MULTI-PLATER provides eight (8) sepa- 
rate selenium rectifier sections each having an 
output capacity of 6 volts 500 amperes. 


For quick, simple installation and mobility, 
MULTI-PLATERS are mounted on casters. 


Separate output terminals make it possible to 
connect each rectifier section to a separate tank, or 
several sections may be added together for higher 
voltage or greater current capacity, or all the sec- 
tions may be grouped together in a single bank. 


When sections are used individually, or in 
groups, there are several hundred possible com- 
binations; for example: If all eight sections are 
interconnected any one of the following outputs 
may be obtained: 


6 volts 4000 amperes, 
or 12 volts 2000 amperes, 
or 24 volts 1000 amperes, 
or 48 volts 5000 amperes. 


Standard MULTI-PLATERS provide internal 
connections for operation from 220, or 440 volt 60 
cycle 3 phase supply. 


MULTI-PLATERS can be furnished for other 
supply voltages. 


MULTI-PLATERS of lesser capacity than 


Model 86, as illustrated, are also available. 
42” wide, 24” deep 


approx. 81” high. Write Dept. W for illustrated booklet. 


W. GREEN ELECTRIC CO... INC. 
ESTABLISHED 1892 


Builders of SELECTRO-PLATERS and all types of-rectifier equipments 


gGreen Exchange Bldg 130 Cedar St New York 


JUNE, 1943 
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AQ2444 Furnace. Rating 30KW. Accom- 
modates Wheeled Container 21” wide x 
36” long x 17” high. Built in many stand- 
ard sizes. 


Convection 


Heating 
for 


Tempering, Annealing, Nor- 
malizing, Solution Heat Treat- 
ment, Aging, Bluing, Stress 
Relieving, and Preheating for ~ 
Welding. 


merican Electric Furnace Compan 
| 29 Von Hillern Street 
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BOSTON, MASSACHUSETTS 


Industrial Furnaces tor All Purposes 
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facing tools, reamer blades and reamers 
After a proper set-up, success depends 
upon the grinding. The average operator 
cannot do it. In this shop, the tools age 
ground in a central area, being rough. 
ground dry with a 60-grit silicon carbide 
wheel and finish-ground on a 120-grit 
diameter wheel. A mixture of 2 teaspoons. 
ful of tri-sodium phosphate to one quart 
of water gives good results in finish-grind. 
ing. Operators must be thoroughly trained. 


_—Charles W. Coffin, Screw Machine 
Engineering, Vol. 4, Mar. 1943, pp. 44.47. 


Practical Furnace Insulation 
Condensed from ‘‘Metallurgia’ 


Developments in the technique of what 
has come to be known as “hot face ip. 
sulation” have introduced new economies 
and advantages, one of the most striking 
of which is the saving of time. Formerly 
the backing for the furnace lining was 
of insulating brick or powder, which was 
equivalent to enclosing the entire furnace 
in another furnace, and the heat generated 
has to raise the temperature of lining, 
insulation and the stock itself. One thou. 
sand standard 3-in. firebricks would need 
2,000,000 B.t.u.’s to raise their mean 
temperature by 1,000 deg. F. (538 deg. 
C.). 

In a furnace operating upon a short 
cycle the time required to reach working 


temperature will be strongly influenced ie 


by the thermal capacity of the lining. Those 
operating at temperatures above 950 deg. 
C. (1740 deg. F.) require thick linings 
to protect backings of diatomaceous earth 
or other low temperature types of insula- 
tion, which suffer severe shrinkage above 
that range. 

In some cases a 41/,-in. lining of firebrick 
would be satisfactory from the vicwpoint 
of safety, but such a lining would be 
unstable mechanically, since it should not 
be “tied” to a backing of low-temperature 
bricks. A 9-in. lining is therefore used, 
and this may be regarded as the mininwum 
thickness of refractory for most purposes. 
Backing insulation will save fuel by pre 
venting dissipation into the atmosphere, 
but will probably increase the time cycle. 

Hot-face insulation is calculated to 
overcome these difficulties. High-tempers 
ture insulators usually have a safe work 
ing temperature in excess of 1300 deg. C. 
(2370 deg. F.), and could be used as lit 
ings for general service. In those cases 
where hot-face insulation is applied, the 
thermal capacity of the furnace fabric i 
greatly reduced. The dense firebrick lim 
ing is dispensed with and the light-weight 
insulating bricks reach a very much lower 
mean temperature than do firebricks with 
an insulating backing. The heat los 
through the high-temperature insulator 
wall is only slightly higher than that 
through an insulated firebrick wall, 
less than half that through an unins 
firebrick wall. The heat content of the 
hot-face insulated wall is enormously les 
than that of either of the others. 

Lack of mechanical stability would pit 
vent the satisfactory use of high 
temperature insulations in conjum 
There are instances of furnaces prev 
lined with firebrick and sub 
adapted to hot-face insulation in 
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Easy-Flo — the low-temperature silver brazing 
alloy — is now virtually standard on marine con- 
struction for joining terminal tubes to switch 
boxes, lighting fixtures and other terminal boxes. 
It provides everything the job calls for—speed, 
reliability and low cost in making high strength, 
water-tight joints that have the ductility to 
stand up under the severe vibration and shock of 
heavy gun fire. 
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The job is done by preplacing a ring of Easy-Flo 
wire in the joint assembly as illustrated. This pre- 
placing of the alloy is an important factor in the 
fast production obtained and also gives close 
control of the amount of alloy used. 
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Easy-Flo rings are available for a'| standard ter- 
minal tube sizes. 


NEW EASY-FLO “RINGS” BULLETIN 


It explains the brazing procedure fully and tells 
the ring size required for different sizes of ter- 
minal tubes. Write for a copy of this new Easy- 
Flo “Rings” Bulletin today. 
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60,000 lbs. of Salvage 


with 50 lbs. of Sprayed Iron! 





METCO Metallizing Gun restores mis-machined 
surfaces without removing work from the lathe 





ONLY THE METCO Type 2E 
Metallizing Gun is equipped with 
the Power Control Governor. 
Built into the turbine, it auto- 
matically controls and stabilizes 
wire feed at all speeds. . . elim- 
inates gear changes... avoids ob- 
solete needle valve control which 
restricts air flow and reduces 
power at low speeds. For maxi- 
mum efficiency and economy, in- 
sist on the Power Control Gov- 
ernor. Write for Bulletin 42A. 
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HOW MANY TONS of fabricated metal and 
hundreds of man-hours now wasted through 
mis-machining could you save with a METCO 
Metallizing Gun? 60,000 Ibs. was the amount 
of cast iron salvaged by a large ordnance plant 
on one job alone when a bearing surface on this 
17 ft.-long centrifugal mold was badly gouged 
in turning. Using only 50 Ibs. of SPRAIRON, 
and relatively unskilled female help, the mis- 
machined area was built up to specifications in 
less than a day—without removing the mold 
from the lathe. 

Similar remarkable savings are experienced 
wherever METCO Metallizing is reclaiming worn 
or mis-machined parts— regardless of their size 
or analysis. Find out what this modern main- 
tenance and production process can do for you 
by getting in touch with METCO now! Ask also 
for the latest issue of METCO NEWS—the 
Nation’s most authoritative and widely read 
magazine on metallizing. 


METALLIZING ENGINEERING COMPANY, INC. 
38-16 30th Street Long Island City, N.Y. 


In Canada: B. W. Deane & Co., Ltd., Montreal 





WORLD'S FINEST METALLIZING EQUIPMENT 
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the time required to reach working tem. 
perature has been reduced by 80 per cent, 
Accuracy of temperature control has been 
greatly facilitated, with unusually even dis. 
tribution of temperature. Cooling can, 
when required, be carried out with great 
speed. 

In furnaces working at very high tem. 
peratures or under very severe conditions, 
high-temperature insulating bricks may bh, 
used as backing to a suitable thickness of 
firebrick or silica brick. They may usw. 
ally be bonded or tied for stability, since 
their thermal expansion characteristics are 
fairly similar. At very high temperatures, 
however, the effect of the insulating back. 
ing may be to overheat the lining. 


John W. Dawson, Metallurgia, Vol. 27, 
No. 161, Mar. 1943, pp. 177-180. 


Savings By Induction Heating 


Condensed from 
“Canadian Metals and Met. Industries” 


High frequency induction heating is be- 
ing used in a number of Canadian plants 
engaged on war production, with important 
savings in man hours, in skill of opera- 
tors required, in heat-treating equipment, 
and in floor space. The John Inglis Co., 
Ltd., employs it for hardening, annealing, 
heating for bending, and the making of 
shrink fits in the production of Browning 
and Bren machine guns, and the Boys anti- 
tank rifles. 


The hardening of four areas on the body 
of the Boys anti-tank rifle by torch con. 
sumed 66.94 hrs. per hundred pieces. With 
suitably designed induction coils the work 
was accomplished in 9.03 hrs. per hundred 
components, 2 inside and 2 outside coils 


being used. In this way a hardness read- 
ing on the outside of the body indicates 
the hardness achieved on the inside sur- 
faces also. 


Hardening of rivet heads, formerly ac- 
complished in a lead pot, is now done in 
an elongated induction heating coil, 3 sec. 
being required as against two minutes in 
the lead pot. The heated rivets automati- 
cally drop into an oil quench below the 
conveyor belt. 


Closer control of hardening operations 
and cleaner work are shown by induction 
heating. Localization of the hardening is 
illustrated in a top plate for the Brown 
ing machine gun in which a catch at one 
end must be hardened, while the corp 
ers must be kept soft enough for subse- 
quent drilling. 


Annealing operations are not as com 
mon as other applications, but can be cat 
ried out similarly. In a shrink fit opera 
tion a collar is placed in a suitable coil, 
heated for 24 sec., the barrel is then 
dropped in, and the assembly allowed to 
cool. 

On 23 items the equipment saving Was 
five lead pots. Estimated savings on tout 
Bren components annually amount 
4,026 hrs. Estimated savings on five Boys 
components, fourteen Browning compe 
nents on contract are 33,076 hrs. and 17 
190 hrs. respectively. Dollar savings af 
estimated at $27,146 on the 23 component. 


—Can. Metals & Met. rr 
Vol. 6, Apr. 1943, pp. 3% 
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An unbeatable combination, supplied complete by 
Lindberg, teams up to give you the most efficient 
and economical setup for the precision heat treat- 
ment of tools and dies. 


... from Hydryzing, the expense of costly clean- 
ing operations is eliminated because the neutral, 
controlled atmosphere prevents scale, decarb and 
carburization. The clean surface of the Hydryzed 
parts assures a full, uniform hardness when the 
parts are transferred 


...to the quench tank, insuring the maximum 
life for tools and dies. Incidentally, with toolroom 
setups, Lindberg can supply quench equipment to 
meet any specifications, complete with tank, 
coolers, pumps, storage tanks and temperature 
controls. 


...to the Cyclone Toolroom Tempering Furnace 
any tool or die can be entrusted with complete 
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confidence. The parts are heated by 100% forced 
convection with a uniformity and control accu- 
racy which allows temper tolerances of + 1 
Rockwell “C*’ 


Thus is precision heat treating accomplished— 
Hydryzing insures the time and money put into 
the machining of the tool or die and the Cyclone 
puts it into long, productive service with the speci- 
fied toughness to carry through. 


You can have all the advantages of a winning 
team—write TODAY for Bulletin 94 on Hydryzing 
and Bulletin 62 on the Cyclone Toolroom Temper- 
ing Furnace. 


LINDBERG ENGINEERING COMPANY 
CHICAGO 


2451 WEST HUBBARD STREET * 









LINDBERG 
FURNACES 





SUPER-CYCLONE for hardening, normalizing, annealing, tempering 
CYCLONE for accurate, low-cost tempering and nitriding 
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OF ALL SIZES 
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CHEAPER 
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Welding Aero Propeller Blades 
Condensed from “Welding Journal’ 


The utilization of airplane engine power 
in production of faster planes is dependent 
upon improved performance of the pro. 
pellers. The hollow steel propeller per. 
mits savings in weight that increase with 
propeller diameter because (a) weight in- 
creases approximately as the square of 
the diameter as against the cube for 
solid propellers. Smaller shank diameters 
are also required than for ligther materials 
(Al alloy and wood) hence hub size and 
weight is reduced. 

Hollow steel blades are manufactured 
in sizes up to 18 ft. basic diameter for 
use in 3 or 4 blade propellers in engines 
of over 2000 h.p. The greater rigidity 
and erosion resistance of the hollow steel 
construction are added advantages. 

The starting material for the manufac. 
ture of the blades is 9/16 in. thick plate 
of alloy steel which after a 1650 deg. F, 
quench and an 1170 deg. F. draw has 
135,000 to 165,000 Ibs. per sq. in. ultimate, 
125,000 to 160,000 Ibs. per sq. in. yield, 
45 to 60 per cent red. of area, 15 to 
20 per cent elongation, 75,000 Ibs. per 
sq. in. endurance limit, and Rockwell C 
hardness 26 to 33. 

The steps in the manufacture include 
many milling operations to shape and 
taper the plates prior to cold forming. 
One step requires the milling of the en- 
tire plate surface to remove decarb and 
imperfections. After forming, the blades 
are welded on the outside edges with atomic 
H, torch; on the outside shank seam and 
cuff retaining ring, Unionmelt welding is 
used; for the inside shank seam, oxyacety- 
lene welds are made. 

Jigs are used for all welds, the blades 
are stress relieved at 1200 deg. F. after 
Unionmelt welding and preheated for gas 
welds of the inside seam. Im some cases 
the piece after welding is buried in flake 
mica to reduce cooling rate. Inside of 
the blade copper brazing is used to smooth 
the inside weld surfaces after the blade 
has been stress relieved and cleaned. 


Copper wires are placed in the inside 
and melted down through the gradual pas- 
sage of one edge at a time between two 
pairs of oppositely located and insulated 
gas burners. Heating for hardening is 
performed in the same type of furnace 
and atmosphere as used for normalizing, 
each blade being placed in an individual 
Nichrome muffle. The atmosphere is gen- 
erated through combustion of a 6:1 mix- 
ture of air and natural gas. Water vapor 
and CO, are removed, and the final product 
contains 6 to 8 CO, 10 to 12 per cent 
Hz, no CO, and a trace of HzO (dewpoint 
—20 deg. C. [—4 deg. F.] or less). 


Final straightening and quenching is 
effected in a die, cooled internally with 
water. The blade is forced to take die 
contour through internal pressure of nitro- 
gen gas. The thin sections of the blade 
are quenched by contact with the die while 
the shank end receives an external water 
quench. Finishing and inspection are quite 
involved steps in which each blade receives 
an X-ray and four Magnaflux tests. 


The steel for propeller blades is pur 
chased on a fusibility specification which 
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Here at last... the answer to Corrosion Problems 





New Liquid Safeguard Developed 


ANTI-CORRODE 


by Cities Service 








Anti-Corrode, Proved Perfect by 
Months of Laboratory Testing, 
Meets Severest Corrosion Re- 
quirements. It’s Easy, Econom- 


ical to Apply. 


After months of laboratory research and 
rigorous service tests, Cities Service takes pride 
in announcing the development of a new and 
completely « {fective corrosion preventive — Anti- 
Corrode. 

This new liquid safeguard, by virtue of its 
special! erties, and its reasonable cost, is 
hailed | any engineers as a perfect answer 
to the problem of metal conservation that 
American industry faces today. 


METHODS OF APPLICATION 


Anti-Corrode can be applied to raw stocks, 
finished parts, or to complete machines during 
storage, assembling or shipping. It is easily 


applied by dipping, brushing, rubbing, hand 
or power spraying—and provides a safe film 
which does not harden, become brittle or 
crack. 


WEATHERING 


Anti-Corrode is not affected by rain, salt 


air, oxygen bearing moisture, etc. 


ODOR 
Anti-Corrode has no disagreeable odor. 


Oil 1S AMMUNITION—USE 


CHEMICALLY INERT 


Anti-Corrode is chemically inert to ferrous 
or non-ferrous metals. Therefore, it can cause 
no injury to any metal to which it is applied 


or with which it may be brought in contact. 


FINGER STAINS 


Surfaces coated with Anti-Corrode can be 
handled freely without danger of rust spots 


caused by hand acid. 


ANTI-CORRODE 
MEETS U. S. NAVY TEST 





BOTH STRIPS of freshly ground steel 
pictured here were immersed for 20 hours 
in a 3% salt solution. Strip on left was 
untreated; strip on right, coated with 
Anti-Corrode, shows no trace of rust. 
(Even after 90 hours of immersion 
Anti-Corrode coating still resisted rust.) 


A LUBRICANT, TOO 


Anti-Corrode is compatible with drawing 


compounds; there is no need to remove it from 


TT WISELY! 


CITIES SERVICE OIL COMPANY 


NEW 


YORK 77 
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metal about to be drawn, stamped or other- 


wise formed. 


IDEAL FOR MANY USES 


Anti-Corrode can be used on almost every 
kind of metal or metal equipment—indoors or 
outdoors. Fencing, piping, tubing, wire, wire 
mesh, girders, sheet metal, metal stock, 
machinery, trucks, spare automotive parts, 
tools, metal containers—all need the protec- 


tion of this new corrosion preventive. 


ECONOMICAL 


In accordance with regular U. S. Navy Test 


procedure, Anti-Corrode proved far su- 
perior to other leading anti-rust compounds 


costing as much as 25% to 40° more per gallon. 


Whatever metal equipment you may have, you 
owe it to yourself to investigate the money- 
saving advantages of Cities Service Anti- 
Corrode. (One gallon of Anti-Corrode pro- 
tects approximately 1200 square feet of sheet 
metal.) Send the coupon below for further 
information on how to obtain an adequate 


sample of Anti-Corrode FREE. 
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, CITIES SERVICE OIL COMPANY , 
| Room 1637 i 
Sixty Wall Tower, New York. 
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l Gentlemen: I'd like to test Anti- i 
y -Corrode on my own equipment FREE 
§ OF CHARGE. Send me the details. | 
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In the Production of Shells, 
Amsco Alloy Is Doing Its Bit 


There is going to be plenty 
of good American shells for 
the Japanazis. While Amsco 
Alloy is not used in the shells 
themselves, it is performing 
essential service as parts for 
heat-resisting equipment used 
in the production of shells, 
bombs, ordnance, tanks and 
airplane engine parts. 


Wherever heating or heat 
treatment is employed in arm- 
ament making, Amsco Alloy 
will be found in active service, 
not only in new Defense Plants, 
but also in the converted fac- 
tories of makers of trucks, 
stoves, washing machines, cot- 
ton gins, lawn mowers and 
even needles. 


Heating and heat-treating 
equipment must be_ highly 
heat-resisting and otherwise 
built to withstand the rigors of 
continuous operation. Long 
before this war started, Amsco 
Alloy had proved its ability to 

R-811 Amsco Alloy fixtures for holding tank and 


army truck gears during gas carburizing 
in muffle type furnace. 


RK-815 Hardening trays for small parts; used in 
carburizing furnace. 


5 Fixtures for carburizing tank shafts. 


AMERICAN MANGANESE STEEL DIVISION 


Chicago Heights, lilinols 


withstand, for long periods, 
high temperatures, frequent or 
drastic temperature changes, 
and corrosion. 


Naturally, armament mak- 
ers took prompt advantage of 
Amsco’s engineering, metal- 
lurgical and field experience, 
and Brake Shoe’s extensive 
research and _ experimental 
facilities. 


Applications of Amsco Alloy 
in the war industries include 
furnace structural parts, con- 
tainers, trays, muffles, fixtures 
and supports of many types for 
holding work of all kinds. 
There is a grade of Amsco 
Alloy for every furnace condi- 
tion of heat and corrosion up 


to 2100° F. 


Bulletin 108 contains valu- 
able information for those in- 
terested in heating or heat 
treatment. 


FOUNDRIES AT CHICAGO HMEIGHTS, AL; NEW CASTLE, DEL; DENVER, COLO.; OAKLAND, CALIF, 
OFFICES IN PRINCIPAL CITIES 
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indicates the behavior of the weld 
under the atomic hydrogen torch. No dif. 
ficulty is experienced with atomic hydrg 
gen welding of steels which pass the fusion 
test; it is also possible to use the metallic 
arc for welding steels rejected by the fusion 
tests, but the atomic hydrogen torch is 
preferred because of the better contygl | 
of contour of the weld inside the blade. 
The main factor affecting the weldabilj 

as indicated by the fusion tests is thought 
to be the sulphur content of the steel, 
A study of the type of inclusions resyltj 

from various deoxidation practices is jg 
progress and information to date indicates 
the eutectic type sulphide inclusions ge 
sulting from insufficient aluminum addi 
tion are mainly responsible for poor weld 
ability. 

—C. A. Liedholm, Welding Journal, N, ¥ 


” 


Vol. 22, Mar. 1943, pp. 165-197% 


Welded Aircraft Jigs and Fixtures 


Condensed from 
“Aeronautical Engineering Review" 


It is natural that the airplane industry 
should accept arc welding as the means 
of fabricating the tools required to ap 
semble the airplane, although unfortunate 
ly the industry has not been able satis 
factorily to adapt arc welding to the fab 
rication of the airplane itself. 

The airplane is divided into many sub 
assemblies, and this means many jigs and 
fixtures for each individual part. This 
tooling problem is complicated by the fad 
that the design of the airplane is usually 
going on simultaneously with the building 
of tools and templates, involving |ast-min 
ute changes in tools. The problem & 
of course, time. 

The bottleneck in this accelerated pro 
gram is always the machining of jig strut 
ture and fittings. While rough structurt 
fabrication is rapid, plant and ‘outside 
shop” machining facilities are quickly over 
loaded. : 

When original wooden jigs were 
placed by metal, used pipe or structuml 
steel was welded for the rough structun® 
Pads were attached and machined. Ti 
base was usually milled, and a notch @ 
for the airplane part, tolerances being @ 
the order of + 0.010 in. Fittings were 
cated on the frame, checked, screw-fastene 
to the base, and double doweled. 4 

In developing a new design procediiit 
there were three objectives: (1) Miike 
mize machining, (2) minimize tools 4 
quired for jig fabrication, and (3) mile 
mize time required for jig fabrication. 7 
problem was to make tools with a toleramt®) 
of + 0.010 in. without machining. © 

So successful was the new proced 
that the only tools required by the } 
shop were welding machines, surface ph 
surface disc grinders, metal cutting % 
saws and drill presses. Attachment of f 
was accomplished by means of a spheng 
bushing developed by the shop, Comsist 
of a hollow bolt with a spherical } 
After locating, the bolt is fastened im 
by a tack weld. This fitting is also ® 
as a leveling lug, eliminating nece™” 
for base machining. ae 

The problem of eliminating mach 
from the minor jigs is more compHe® 
but was solved by providing adjustme 
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One of the permanent benefits that will result from the war-time 


shortage of vanadium is the increasing knowledge and use of 
metals such as cobalt. 


When, as a war measure, we were obliged to omit vanadium from 
Cromoyan High-Production Die Steel, we substituted cobalt— with 
surprisingly good results. We named this new die steel CROMOCO. 


The new grade retains the characteristics that made the older 
grade such a favorite: Air Hardening; Ease of Machining; Non- 
Shrinking; Intense Hardness; High Compressive Strength; 
and Great Resistance to Abrasion. And, we now find that 
CROMOCO actually outperforms its peace-time predecessor! 


STEEL COMPANY 


makers of “FIRTHALOY” Carbide Dies for Deep Drawing 


‘ | 
| 
4 
| 








Uniform Temperature+ High Capacity with 
IR-S Salt Bath Furnaces 
I 


KS E 


R-S pioneered in the development of 


Salt Bath Furnaces for the heat treat- 


ment of aluminum alloy parts. Some of 


these installations have been in contin- 


uous operation for fifteen years or more. 


The exceptional results obtained in 


temperature uniformity with the conse- 


quential uniform physical properties, 


have convinced such customers that 


these furnaces have no equal for heat 


treating aluminum. 


High capacity with minimum floor 


space is also an important considera- 


tion. 


If you need additional facili- 
ties for heat treating alumi- 
num aircraft parts or stamp- 
ings, we shall be glad to 
submit detailed information 


on the equipment required 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 


4522 Germantown Ave. + Philadelphia, Pa. 











every fitting so that it could be set on 
a frame structure that was out of plane 
and to weld without producing excessive 
distortion. The frames are made of low. 
carbon structural or tubular steel. A gen. 
eral purpose rod, like Fleetweld No. 7. jg 
used, welding with short tacks. a 

The fittings are cut from cold-rolled 
steel; the entire structure is normalized 
if necessary, and leveled on a large surface 
plate. Centerlines are scribed, the fittings 
are clamped roughly in place, then locat. 
ed accurately with a height gage. The 
welder tacks the fitting and the clamp is 
removed. 

Cost comparisons based on a typical 
bulkhead assembly show a cost for the old 
construction of $696 as against $456 fo, 
the new, a saving of 34.5 per cent. Say. 
ings are more pronounced on these com. 
plicated jigs, but tool fabricating time op 
a four-engined airplane will run as high 
as 500,000 hrs., and a conservative average 
saving of 10 per cent will total nearly 
$150,000 for a contract. 

Harry V. Wenger, Jr., Aeronautical 


Engineering Review. 
Vol. 2, Mar. 1943, pp. 40-49, 


Carburization and Decarburization 


Condensed from “The lron Age’ 


The methane-iron equilibrium has not 
received as much attention as the mon- 
oxide equilibrium. The work of Schenck 
is perhaps outstanding. 

The effect of pressure on the methane. 


iron equilibrium is different from that of 
the carbon-monoxide-iron equilibrium. In 
the present case, one molecule or methane 


decomposes in two molecules of hydrogen, 
while in the former the two molecules of 
monoxide decompose to one molecule of 
carbon dioxide. This change in pressure 
affects the equilibrium constant. 

While carburization can be accomplished 
by the reactions discussed, there exist dis- 
tinct differences. The first difference is 
in the relative stabilities of the carburizing 
constituents. The second is that with the 
carbon dioxide, oxygen is introduced into 
the steel, but with methane this is not the 
case. 

When a material is carburized with mx 
tures of carbon monoxide and carbon dt 
oxide, a certain amount of oxygen is intro 
duced simultaneously with the carbon, but 
the amount of oxygen absorbed usually & 
less than 0.01 per cent between 1740 and 
1830 deg. F. Methane carburization i 
troduces no oxygen, and perhaps even i 
moves it, especially with hydrogen present 

In carburized steel the relation between 
oxygen and inclusions and the dependence 
of grain growth on inclusions often be 
comes apparent from the distinctly dif 
ferent grain pattern in the case, as Com 
pared to the unchanged core. Onxyger 
adsorption is marked in steels having Some 
dissolved aluminum. Oxygen elevates the 
coarsening temperature of the steel, so that 
sharp change in grain size is manifest # 
the limit of oxygen penetration. 

In dry-cyaniding ammonia is added @ 
natural gas to introduce carbon to mili 
gen. Advantage is that one can Gi 
harden at temperatures as low as 1150 deg. 
F. because the nitrogen decreases the cite 
cal points in steel. ‘ 

Liquid carburizing depends upon the 0** 
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THE SAME METHODS WILL 
WIN YOUR POST-WAR BATTLES 


Since welding is taking such a big hand in 
winning the war, why shouldn’t I watch it 
closely for ideas to win my battles for business 
after the war? 


ALTER EGO: That’s logical. Where you see welding, you 
see faster production and far better ships, planes, tanks 
and guns. The same basic methods can be used after the 
war to cut costs and build better autos, machines, 
appliances and buildings. 


Can I get any ideas from the wartime gaso- 
line tanks they’re welding here? 


ALTER EGO: Sure! In the first place, they’re welded. And 
they’re welded fast. Ever hear of welding 10 to 14-gauge 
sheet with %6’’ electrode? Usual practice requires %’’ or 
§42"’ size. This shop developed fit-up jigs and positioning 
fixtures to allow the %¢6” size. This bigger electrode 
saves them 33% in man-hours. 


Then, the big problem is not only to find ways 
to apply welding to my post-war products, but 
to find ways to beat competition on the cost 
of my welding. 


ALTER EGO: You’re right. You should use this double 
approach to post-war profits by keeping an eye on the 
big war-job welding is doing .. and by all means, ask 
for Lincoln cooperation on design and production. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 


1943 
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THERE’S ALWAYS SOMETHING 
NEW UNDER THE ARC 
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REASON FOR 
CONFIDENCE 


~r re. 





HIS is a war of fire power. Regardless 

of the courage of our armed forces, 
regardless of the inspired leadership of our 
generals and their strategists—our armies 
must have superior fire power to win. 


Pangborn Corporation, in compdny with the 
front line of American industry, recently won 
the Army-Navy “E” pennant for excellence 
in war production. This citation came be- 
cause Pangborn ROTOBLAST Barrels, Tables 
and Special Cabinets—Pangborn AIR BLAST 
Rooms and Special Machines are removing 
scale and dirt from hundreds of thousands 
of castings, forgings, stampings, heat treated 
and other metal parts daily to help SPEED 
UP the fire power that is so badly needed 
NOW. 


Pangborn men and management can, and 
WILL, do more. If you have a blast cleaning 
or dust control problem—"come to Pang- 
born.” The recent citation—proudest in our 
39 years of progress—plus the efficiency 
and performance built into every Pangborn 
machine—give irrefutable reason for your 
complete confidence, 


PANGBO 


WoORLI 


PANGBORN CORPORATION -« - 


1262 


S LARGEST 


MANUFACTURERS OF BLAST CLEANIN AND DUST CO 
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ECTING EQUIPMENT 


OWN, MD. 





dation of sodium cyanide to cyanate: 2 
NaCN + O, = 2 NaCNO. The cyanate 
decomposes:"4 NaCNO = 2 NaCN 4. 
Na, CO; + CO + 2 .N._ The carbon 
monoxide dissolves in the bath and upog 
contact with iron is assumed to dissociate 
to carbon and carbon dioxide; the atomic 
nitrogen is absorbed as such. 

Decarburization often is the undesirable 
consequence of improperly controlled heat 
treatment. It takes place in two ways: 
(1) A change in equilibrium between the 
carburizing gases and the iron may take 
place in such a way that the atmosphere 
will decarburize a given steel; and (2) 
oxidation occurs with an atmosphere which 
is oxidizing to both constituents but in dif. 
ferent degrees. 

Presence of carbon dioxide is often re. 
sponsible for decarburization. Even if it is 
removed before the gas enters the furnace, 
the carbon monoxide may react in the hot 
zonc io form carbon dioxide. To prevent 
this the carbon dioxide and moisture must 
be removed. Pure hydrogen with a dew 
point of —76 deg. F. is a decarburizer but 
a very slow one. Moist hydrogen, with 


about 3 per cent water (vol.) is a good de. 
carburizer. 

Most economical method to contro! de- 
carburization is to use controlled atmos- 
pheres produced by combustion of city gas 
or natural gas. In such cases the carburiz- 
ing nature of the gas is adjusted so as to 
be neutral to steel of a given composition. 

—J. K. Stanley, Iron Age, 
Vol. 151, Jan. 28, 1943, pp. 39, 


New Alloy Steel Welding Electrode 


Condensed from “Steel” 


The electric arc which is established be- 
tween a coated welding electrode and the 


metal to be welded can be considered a 
minute continuous electric furnace where 
alloy steel can be manufactured in a man- 


ner similar to the process occurring in the 
electric steel furnaces. 

In the “Agile’’ alloying process, nitro- 
gen and oxygen from the air are excluded 
from the arc by a shield of inactive gases. 
Any nitrogen or oxygen that penctrates 
this shield reacts with denitrogenizing and 
deoxidizing particles contained in the elec- 
trode coating and is deposited in the slag. 

The most important coating ingredient 
for alloy or tool-steel electrodes is carbon. 
Three modifications are used in the coat- 
ings: Carbohydrates, such as cellulose; 
wood charcoals; and cokes and graphites. 
The first two are used exclusively for fur- 
nishing and maintaining the desired atmos- 
phere, while the latter supplies carbon to 
the alloy. 

In addition to potassium or sodium sili 
cates, which are used as a_ binder, the 
other slag-building constituents of the coat- 
ing have the same purpose as the lining 
of the electric furnace and are added im 
proportions to be either acid, basic, or mew 
tral in action. The molten slag has 4 
specific-gravity and melting-point that per 
mit it to rise to the top of the molten 
pool, thereby purifying the weld and pfo- 
tecting it against rapid cooling. 

The alloying elements are also contained 
in the coating, usually as ferroalloys but 
sometimes as salts. Tool steels can be pre 
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—and Hurry Back!” 


We'll miss him, of course! But we'll have to manage some- 
how to get along without “Harcast” until the war is over. 


As a patriotic duty, “Harcast” is stepping out of the 
picture for duration. He’s giving up his place in production 
to his brother P&H Electrodes who are more vitally needed. 


Meanwhile, volumes of these other P&H Alloy Elec- 
trodes, all types and sizes, will be reaching new highs to 
meet urgent demands of war industries—to be where 
they're needed, when they're needed to keep machines 
working for Victory. 


Procedures on P&H Alloy Electrodes are available on 
request. 


JUNE, 1943 














P&H Square Frame Welders are de- 
scribed in Bulletin W-26. Write for it. 


A new star has been added to 
P&H's award for excellence in 
war production. 














General Offices: 4550 West National Avenue 
Milwaukee, Wisconsin 
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BETTER CONTROL 


IN HEAT TREATING METALS 


In controlling quality of treat- 
ed metals, uniform atmosphere 
composition must be main- 
tained. Ranarex* makes this 
easy. Just glance at the indica- 
tor and note the specific gravity 
of the atmosphere gas. You can 
depend upon Ranarex. It's al- 
ways exact, easy to use, and 
adaptable to stationary or port- 
able use. 


PURGING SAFE WITH RANAREX 
Measure the specific gravity of 
outlet gases and continue purge 
until the specific gravity of the 
atmosphere gas is reached. 
Then you know gas contains no 
air. Purge is complete! Gas and 
time are saved. 


DETAILS IN FREE BOOKLET 
The Permutit Co., Dept. A17, 
330 West 42nd St., New York, 
N. Y. In Canada: The Permutit 
Company of Canada, Ltd. ... 
Montreal... Toronto . . . Win- 
nipeg .. . Calgary. 


* Trademark Ree. U.S. Pat. Off. 


PERMUTIT’S 
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pared by using ready-made intermetallic 
compounds as part of the electrode coating 
or by forming the desired intermetallic com- 
pounds through reactions taking place in the 
electric arc. In the latter case the elements 
forming the compounds are furnished by 


the coating. A d ° Ail 
The intermetallic, compounds in the coat- ssure In tS 


ing pass through the arc at a rate of 250 
to 300 droplets per second. Because of 
their very high melting points, they do not 
melt completely. The molten steel drop- 
lets passing through the arc absorb these 
hard particles, and when they contact the 
molten pool, solidify so fast that an even 
distribution of the intermetallic compound 
is assured. 


Correct Analyses 





Thorough examination of deposited beads 
has shown that the hardness of these weld- 
metals is very uniform. Virtually no dif- 
ference in hardness or structure can ,be 
detected throughout the length of a bead 
produced by an 18-in electrode. 


This process can be used for putting 
tips on pneumatic chisels, to build up edges 
on machine cutting-tools, such as punches, 
shear-blades, and dies, and for reclaiming 
concrete mixers, chopping blades, and other 
tools subject to impact. 


J. A. Neumann, Steel, Vel. 112, Jan 
11, 1943, pp. 74-76, 78, 80 


Electroplating on Non-Conductors 

Condensed from “Engineer” ‘D 
Dithculties encountered in electroplating CORROSIVE, AC ; 

on a graphite film have been investigated ABR ASIVE & HEAT 


by E. G. Acheson, Ltd. A new technique 


for electroplating on non-conducting mate- RESISTANT CASTING» 





rials depends on two stages: First, there 
is the production of graphite film of max- 
imum electrical conductivity, and second At Atlas your product will receiy 
ly, the treatment of the film to render it > skill of foundrymen who for ov 
resistamt tO water. twenty years have specialized in the cas 
ing of alloy steels. Every known mode: 
facility is available for making the hig! 
est grade of stainless steel castings. The 


correct analyses for your casting is o:- 


Maximum conductivity of graphite film 
depends to a large extent on the basal 
orientation of the flat graphite particles 
which compose the film. Thus, if the 
colloidal dispersion is applied to a rela- f 
tively rough or porous surface, the par- | sured by Atlas metallurgists who have 
ticles will not orientate effectively. This | developed a most accurate method of 
has been surmounted by applying a material determining the necessary analyses. The 
to the rough surface which produces a method of casting is dictated by the 
smooth exterior. It may be achieved by the design of your product. Our engineers 
use of a mixture of potassium bichromate 


: can assist you to a greater degree if they 
and gelatine 


are called when your product is in- layout 


By suitable control over the size of the form. Your inquiries are invited. 


graphite particles different ranges of con- 
ductivity in graphite coating can be ob- 
tained. If the latter is quite dry it may 
be burnished further to improve the con- 
ductivity, and a value of 20 to 30 ohms 
per sq. in. may be obtained. 


Write for illustrated bulletin. 


The moisture resistance of the coating, 
can be improved by the application of a very 
thin film of wax. The wax may be non- 
conducting, but the use of a sufficiently 
thin film on top of the graphite will not 
affect the conductivity. t 

By this method copper, nickel and other 
metals have been deposited on wood, plas- | (MCU OSS MENMEd MG OLED ch 
tics and cardboard. Precautions necessary 
are proper waterproofing of back and edges | 
which are not covered by the graphite. 


—Engineer, Vol. 175, 
Feb. 19, 1943, p. 160. 
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| THE AXIS CANT TEAR US APART! 


The Sciaky Process is helping fabricate our sag watubiihy flow of 
wor materials with STRONG, SOUND, UNIFORM WELDS!. 












Adolph, Hirohito and Benito are beginning to feel the sting 
of our growing air power. However, America’s program of 
100,000 military aircraft in 1943 calls for faster production 
methods, stronger structures and fewer rejects. 


ee 


The Sciaky Process of Electric Resistance Welding is help- 
ing to meet these needs with 
a superior method of spot 
welding aluminum and its 
alloys. Utilizing STORED 
ENERGY, VARIABLE 
PRESSURE and PRE.- 
HEATING, these exclusive 
Sciaky features make possi- 
ble the fabrication of sturdy, 
primary and secondary 


stressed assemblies at high 
speed. 


Ee A ee 


SCIAKY TYPE PMCR. 2516 ELECTRIC 
RESISTANCE ROCKER ARM WELDER, 
welding 70 spots per minute, on two 
sheets of aluminum alloy of .040” 
each. Welding capacity from two 
thicknesses of 016” in aluminum alloys 
vp to and including .080". 


TYPE PMCO. 2516 SCIAKY ELECTRIC RESIS- 
TANCE WELDER. Eighty spot welds per 
minute on two sheets of light alloy of .040° 
each. Welding capacity — from two thick- 
nesses of .016° each in light alloys up te 
091". 





Manufacturers of a Complete Line of 
A.C. and D.C. Electric Resistance Welding Machines. 


4915 WEST 67th STREET * CHICAGO, ILLINOIS 
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Yew STANDARD’ 
HYDRO-FORMER 


TYPICAL APPLICATIONS 

















Hose & Flexible Tube Fittings 


Metal Forms from Solid Bars 





SS ee 
Union of Tubes 
SSS 


Cable Attachment 
and Electrical Terminals 














Load and unload 
position, wedges 
withdrawn and 
dies apart. 


STANDARD 


PROVIDENCE 
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SHAPES AND JOINS METALS 
WITHOUT CUTTING 





In one operation, this machine connects tubing 
or cables to solid fittings, or forms metal sections 
from solid bars without cutting. A feature of its 
design is the use of hydraulically-operated 
wedges to compress the dies so that swaging 
force is applied at right angles to the work .. . 
not obliquely as with tapered dies. In reducing 
outside diameter of tubing, therefore, tendency 
toward elongation is lessened and thickness of 
tubing wall is increased. Fittings having large 
ends can be put into machine without removing 
dies. This machine simplifies handling of many 
other operations which previously required more 


complex, time-consuming methods, 


Further information on request. 


Saves TIME, LABOR, METAL 





MACHINERY CO. 


RHODE IStAND 





Wartime Soldering 


Condensed from “Electrical Review’ 


Use of cored solder necessitates pro 
cedure that differs from methods which 
are appropriate to stick solder with a sep. 
arate flux. The cored variety is in the 
form of a wire, 10-22 S. W. G. in diameter, 
in which one or more cores of flux are jn. 
corporated. The multicore type, having 3 
cores of flux, is preferred. 

For electrical purposes, the flux should 
be non-corrosive and the fumes dissipated 
from the flux during the soldering opera. 
tion should have no harmful effect on the 
part being soldered or other parts in the 
equipment. Therefore, it is specified that 
either resin be the flux used or the flux 
residue must be pure resin. As resin is one 
of the least active of fluxes, much research 
has been done on the production of ac. 
tivated resin fluxes. During soldering the 
activating agent removes oxides from the 
surface, prevents their formation during 
the operation and then dissipates, leaving 
pure resin. 


Cored Soldering Faster 


While cored solder costs considerably 
more than stick solder, soldering with the 
former is faster and labor costs are low- 
er. In addition, use of a fine wire instead 
of a large stick enables the exact quan- 
tity required for each joint to be prede- 
termined and controlled. If a simple tech- 


| nique is evolved, unskilled women can do 
| the soldering with the cored variety. 


If the soldering-iron can be dispensed 
with and the cored solder wire applied 
directly to the heated part, there wil! be 
no danger of molten solder being applied 
to a comparatively low-temperature part 
and a sound joint will more likely result. 


| The solder wire should be applied to the 
| work to be soldered, not carried to it on 








the tip of the iron. If the latter is done, 
the activity of the flux will be wasted. 
The solder must be applied to the work 
either at the same time as the heat is 
applied or after the temperature of the 
part has been raised to the liquidus tem- 
perature of the solder. 

In attaching wires to tags, the solder 
wire should be applied across the shank 
of the tag and the iron placed on top. 
When a piece of wire equal to the width 
of the tag has been melted, the iron is 
withdrawn. 

The highest tin-content soldering alloy 
now permitted without a special license in 
England contains 45 per cent Sn and 55 
per cent Pb. Its liquidus is 227 deg. 
C. (437 deg. F.), and solidus, 183 deg. 
C. (361 deg. F.). If this alloy is sub- 
stitnted for the 60-40 alloy, the bit tem- 
perature of the soldering-iron, if correct, 
for the latter, must be increased by at least 
30 deg. C. (55 deg. F.). Many of the 
electric irons available in England, especial- 
ly those having pencil bits, are incapable 


| of handling the 45-55 alloy without modifi- 


cation. When such irons are used, the 
solder often does not become liquid but 
remains in a pasty state. 


Bit Temperatures 
The soldering-iron should have a bit tem 
perature 40 deg. C. (70 deg. F.) higher 
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HARDENING 6000 LBS. OF RINGS IN A 10-HOUR SHIFT with 


$A — 


STEWAR 


THE BEST INDUSTRIAL FURNACES MADE 














"Since we have installed the Stewart Conveyor Hardening Furnace (illustrated above), we 
are handling 6000 Ibs. of rings in a 10-hour shift with one man, and we find that we 
have cut our hardening costs approximately in half,’’ writes Stuart E. Judd, Secretary and 


Treasurer, Mattatuck Mfg. Co., Waterbury, Conn. 


“In buying equipment to do our hardening automatically, we 
started with two basic requirements: namely, flexibility, and 
low operating cost,” writes Mr. Judd. “We had to have flexi- 
bility because, in addition to our regular lines, we do special 
order work for others, and through a year's time will make many 
different sizes and shapes of articles. A furnace with an eighteen- 
inch-wide conveyor belt and a heat chamber eight feet long 
would give us 500 Ibs. of work per hour, which would take care 
of our manufacturing capacity with a margin to spare. 


JUNE, 








1943 
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NEW REVISED STEWART WALL CHART 
Write for Your Free Copy 


Has the latest NE Steels, S. A. E. Steels, Heat Treatments, supplementary A. |. S. |. 
Steels, and other data. Convenient 21" by 23” size for framing. One of the most 
populor aids for heat-treating men in the industry. We will be glad to send you o 
copy with our compliments upon request. 


A letter, wire or ‘phone cal lwill promptly bring you information and details on STEWART Furnaces, 
either units for which plans are now ready or units especially designed to meet your needs. Or, if you 
prefer, a STEWART engineer willbe glad to call and discuss your heat-treating problems with you. 


STEWART INDUSTRIAL FURNACE DIV. of CHICAGO FLEXIBLE SHAFT CO. 


Main Office: 5600 W. Roosevelt Road, Chicago, Illinois : 
Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronte 


“After a year of operation, the Stewart Conveyor Hardening 
Furnace has entirely lived up to our expectations and speci- 
fications, and we look back upon the ‘old days’ with wonder- 
ment as to why we didn't get wise to the possibilities of auto- 
matic equipment years ago.” 

This installation is typical of the industrial furnaces Stewart 
engineers are building every day to meet the specified require- 
ments of manufacturers all over the continent. 


Stewart builds, in addition, a full line of standard-type furnaces. 


1267 





ee ee 


sae. 


LN PS OT 


| 
; 

’ 
; 
; 
: 
: 

















Se ee ee 


NU-BRAZE No. 


the 


IMPROVED 


SILVER BRAZING 
oe OF iO = 





“IT’S BETTER BECAUSE IT’S WETTER” 


CONFORMS WITH FEDERAL AND NAVY SPECIFICATIONS 
AXS 741 47813C QQS 561B 
PROMPT DELIVERY 


SHERMAN & CO. 


Precious Metals 
197-A CANAL ST. NEW YORK, N, Y. 














a SAVE TIME and CUT COSTS! 


NEN NANA 
cs 7 


In War, as in Peace... 
>) 


+ CERRO ALLOYS 





Yori A yftrddi coo 


CERROMATRIX (Melting Temp. 250° £.) For securing punch and 
die parts, anchoring machine parts without expensive drive fits, short 
run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in bending 
thin-walled tubing to small radii. Easily removed in boiling water. Also 
used for aircraft assembly jigs, templates for forming dies and other 
purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately proof-cast 
cavities such as mo'ds, gun chambers, forging dies, etc. and for many 
similar application: 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works; ANSONIA, CONN., Jackson Asso- 
ciates; BOSTON, MASS., Jackson Associates; PHILADGLPHIA, PA., Castaloy Metal Sales 
Co.; CLEVELAND, OHIO, Die Supply Co.; DETROIT, MICH., Castaloy Metal Sales Co.; 
CHICAGO, ILL., Sterling Products Co., inc.; MOLINE, ILL., Sterling Products Co., Inc.; 
MILWAUKEE, WIS., Harry C. Kettleson, Inc.; MINNEAPOLIS, MINN., Northern Machinery 
& Supply Ce.; ST. LOUIS, MO., Metal Goods Corporation; KANSAS CITY, MO., Metal 
Goods Corporation; NEW ORLEANS, LA., Metal Goods Corporation; DALLAS, TEX., Metal 
Goods Corporation; HOUSTON, TEX., Metal Goods Corporation; LOS ANGELES, CAL., 
Castaloy Metal Sales Co.; MONTREAL, CAN., Dominion Merchants Ltd.. LONDON, ENG., 
Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET NEW YORK CITY 
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than the liquidus of the solder alloy being 
used. The liquidus of the 40-60 allo 
is 238 deg. C. (460 deg. F.); 30-70 alloy, 
257 deg. C. (494 deg. F.); and of 185. 
81.5 alloy, 277 deg. C. (530 deg. F.), 
The type of part being soldered will have 
an effect on bit temperature after severaj 
parts have been soldered. Irons having 
an excessive bit temperature should not be 
used, as too much time will be required 
for the solder to solidify and the activity 
of the flux can be destroyed. 

For many purposes where single parts 
are being soldered, the use of bench-type 
irons is advantageous, the part being taken 
to the iron instead of vice versa. The 
soldering of some small pieces can be speed. 
ed up by filing a recess in the bit of the 
iron so that the heat is applied to a greater 
surface instead of one point. 


Richard Arbib, Electrical Review, Vol, 
131, Dec. 18, 1942, pp. 777-779, 


Recovery of Coating Overspray 


Condensed from “Industrial Finishing” 


During the few years immediately pre. 
ceding the war, recovery of overspray was 
rapidly becoming established as a regular 
part of industrial finishing operations, 


leading to attractive reductions in finishing 
costs. In the present war program, over. 
spray recovery is particularly important be. 


cause it is a means of conserving the 
critical ingredients used in Government 
specification coatings. 

Finishing department personnel must be 
educated to regard overspray as a valuable 
material, not as a worthless “sludge” 
Only one type of paint should be sprayed 
in a water-wash recovery unit. Two cases 
of overspray should not be mixed. An 
exception is the case where two or mor 
colors of compatible types of finishes mix 
to give a color which can be used as af 
under-coat, sealer-coat, or as a finish for 
unimportant or concealed parts. 

Overspray must be kept clean. Com 
taminants such as metal objects (nuts, 
bolts, etc.) are likely to damage reclaim 
ing machinery. Paper, cloth, etc. is dis 
integrated and dispersed in the reclaiming 
process and cannot be filtered out. Dried 
overspray such as scrapings and sweep 
ings should not be added to the water-wet 
overspray. 

In rare instances, where a relatively nom 
oxidizable finish is used, such material 
can be reclaimed, but should be collected 
frequently and placed under water. GO 
lected overspray should be kept under 
water and removed from the tanks twit 
per shift in order to avoid oxidation. 

In the operation of a water-wash spiay 
booth it is usually necessary to add @ 
chemical to the water to prevent fouling 
of the flood sheet, nozzles, and circulat 
ing system. Most of these compounds afe 
detrimental to the quality of the reclaimed 
paint. A compound formulated especially 
to facilitate reclamation should be us 
The amount used should be kept to @ mip 
imum. 

Collected overspray should be returned 
promptly in clean, open-head drums. 
least 4 in. of water should be placed 
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MISCO 


CONVEYOR ROLLS 


for | 
Bright Annealing - Normalizing 
Heat Treating.” 


FURNACES 


LIGHT > SOUND * STRONG * ACCURATE U, S. War Bonds 


and Stamps 











Plain o nged type—21/” to 12” dia- 
meter ish welded tapered ends — 
Smooth cast — Semi-ground — Bright 
ground finish, 











Michigan Steel Casting Company 


One of the World's Pioneer I 99 9 Guoin Street 
Producers of Heat and Corrosion 


Resistant Alloy Castings DETROIT, MICHIGAN 
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@ Sure, Metso Cleaners remove 
dirt, but they also keep it 
from reaffixing itself to the 
clean work. Metso Cleaners 
suspend grease, oil and 
dirt, and prevent their 
redeposition. 


The suspending action is a 
special function of the silica 
(Si02) content of the Metso 


Cleaners. Let us tell you more 
about the role of silica in Metso in 
preparing chemically clean metal surfaces. 


PHILADELPHIA QUARTZ CO. 


Gen’! Offices: 125 Third St., Phila.; Chicago Sales Off.: 205 W.Wacker Dr. 


Sodium Metasilicate Sodium Sesquisilicate 
U. S. Pat. 1898707 U. S. Pats. 1948730, 2145749 
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* PLAN NOW— 

TO SAVE TIME, LATER 

x Even though priorities 
may delay procurement 
of new air and gas hand- 

x ling equipment, we will * 

be glad to help you work 

out the details of your 

needs now—for future ¥ 

action, Write for bulletin. 
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The two Roots-Connersville motor- 
driven Centrifugal Gas Boosters 
shown above are delivering blast 
furnace gas in a large automobile 
plant, thus helping to maintain the 
capacity production demanded by 
their war-work schedule. 


ROOTS-CONNERSVILLE BLOWER CORP. 
306 Superior Ave. Connersville, Indiana 





GAS EXHAUSTERS 
and BOOS TERS 








top of the overspray in the drums. Dried 
paint skins or any type of foreign matte, 
in the drum may contaminate the materia) 
so that it cannot be reclaimed. 

The overspray should not be stored fo, 
long periods before processing, particularly 
in a place where the temperature is higher 
than normal. 


John J. Zolad, Industrial Finishing 
Vol. 19, No. 4, 1943, pp. 69.79. 


Forging and Fatigue Strength 


Condensed from 
“Archiv Eisenhittenwesen’’ 


The influence of the degree of fi rging 
on the bending fatigue strength of alloy 
structural steel was studied, longitudinally 
and transversely to the forging fibre 
A steel of 0.32 C, 0.43 Si, 0.26 Mn. 
0.020 P, 0.018 S, 0.22 Cr and 0.99 per 
cent Ni was investigated after forging 
in 4 stages, as given in the table. 





| Degree of forging, 


: taken from original 
Stage | Diam., mm. blank dimensions 
A 540 3.1 tir 
B 435 5.6 
Cc , 13.4 


me 26.2 











The results show that the ratio of & 


fatigue strength to tensile strength of § 


smooth and notched specimens decreases in 
the longitudinal fibre with increasing de- 


gree of forging, and notch sensitivity also J 


increases. In the transverse fibre, the ratio | 


of fatigue to tensile strength of smooth 
and notched specimens also decreases with 
increasing degree of forging but the notch 
sensitivity is apparently not markedly in 
fluenced by the latter. 

The ratio of fatigue strength in the trans. 


verse fibre to that in the longitudinal fibre J 


of smooth and notched specimens decreases 
with increasing degree of forging whereby 
the decrease in bending strength from 
longitudinal to transverse fibre 1s greater 
in smooth than in notched specimens. 


—H. Krainer, Arch. Eisenhiittenw, 
Vol. 15, June 1942, pp. 543-54 


Rust Protection in Storage 
Condensed from "Metal Treatment” 


Lanoline and lanoline-base preparation 
provide effective temporary rust protection 
to iron and steel parts. Mineral oils have 
poor adhesion and low film strength and 
are liable to drain away from sharp com 
ers; moreover, water drops or condensed 
moisture films will cause steel to rust be 
low mineral oil or jelly coatings. Me 
chine shop lubricants and cutting oils a 
liable to contamination and should not b 
relied upon for even moderate stomg 
periods. z 

Lanoline may be applied by dipping 
brushing, or with a cloth pad, and Is 
generally used with mineral oil or je 
carriers containing 20-30 per cent of lane 
line or with volatile solvents contains 
20-35 per cent of lanoline. Lanoline 
should not be used on copper of Opp 
alloys since it causes green corrosion 0 
these metals. 


—E. Armstrong, Metal Treatmes 
Vol. 9, Summer 1942, pp. 3-10, * 
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When You Need a Refractory Bonding Mortar 


with MAXIMUM BONDING STRENGTH 
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Gu" against failures of refractories due 
to inferior grades of bonding mortar. 
“or a satisfactory job, the mortar is just as important 

; the brick, so be sure you select the mortar that is 
best for your job. 

When you want a high temperature bonding cement 
with a bonding quality that makes a solid rock-like 
wall — that is uniform and dependable — and is 
noted for its economy of application, ask for Laclede 
Setskold (diaspore base cement), or Setskold C-7 
(Kyanite base super-cement). 

Both of these products are resistant to spalling, 
erosion, slag, and adhesion. Wipe out these enemies of 
production and save labor, materials, and time. Why 
take a chance on failure when you can get Setskold 
or Setskold C-7 from your local dealer or agent. 
Get his name from your local telephone 
directory or write direct. 





Write for com- 
plete details on 
Setskold and 
Setskold C-7. 


ST. LOUIS.U.SA 
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Facts illustrated by graph clearly and accurately reveal result of tests 
on five brands of refractory cements as compared with Setskold. 











LACLEDE 
ENGINEERING SERVICE 


When you have a prob- 
lem involving refractories, 
call in a Laclede-Christy 
engineer. Because Laclede- 
Christy offers a complete 
line of refractories, he 
will give you an unbiased 
recommendation — the 
right recommendation for 
your job. Complete blue- 
prints and estimates will 
be furnished without cost 
or obligation. 








LACLEDE-CHRISTY 


CLAY PRODUCTS COMPANY 
Ambassador Bidg., St. Louis, Missouri 


World’s Largest and Most Diversified Line of High Temperature 
Refractory Specialties 


1271 









ee 
























Engineering Properties 
Wear, Fatigue, Creep, 
Industries and Products ¢ Selection 
ing Methods « Non-Metallics in th 


Individual Materials « Conservatio 


sistance to Corrosion, 
Problems of Specific 
Metal-Forms and Fabricat- 
ndustries « Applications of 
stitution 


CONTENTS 


Stress Cracking of Brass — 
Corrosion of Bearing Alloys 
Palladium and Palladium Plate 
Automotive Substitute Materials 


Permanent Magnet Alloys 


- 1272 
1274 
1278 
1280 
1282 








Stress Cracking of Brass 
Condensed from “The Iron Age” 


Under ordinary atmospheric conditions 
a brass containing less than 80 per cent Cu 
is susceptible to season cracking, /.e., 
fracturing in the presence of small internal 
stresses. The homogeneous, copper rich, 
alpha brasses, the homogeneous beta 
brasses, containing about 50 per cent Cu, 
and the heterogeneous brasses with 55 to 
62 per cent Cu may develop season crack- 


\272 


ing under favorable conditions. The cracks 
have an intercrystalline nature in alpha 
and beta brasses. 

From lightly corroded fractures caused 
by season cracking a slight amount of am- 
monia could be extracted. This is due 
to ammonia being present in the atmos- 
phere which is responsible for season 
cracking. 

Molten tin and lead, as in the case of 
soldering, will cause brass to fail if suf- 
ficiently high stresses are present in the 
brass. 





The Mercury Test 


However, more important is the crac 
ing due to mercury. While mercury cra¢ 
ing has no established relationship to cop 
rosion cracking, its mechanism is closely 
related to that of true corrosion crackip : 
Therefore, the mercury test is generalipe 
accepted as a suitable measure of the sua 
ceptibility of brass to cracking in atmou 
phere. ; 

The standard mercury solution in thi 
country is 10 per cent mercurous nitrate 
and 10 per cent nitric acid. But it has ajsgy 
been noticed that the 10 per cent solution 
is not suitable for the visual detection gfe 
small, slowly forming cracks, which 
be covered up by excessive mercury prem 
cipitation. 

Samples exposed to liquid mercury j 
ordinary atmosphere possessed a lowe 
cracking tendency than identical sample 
subjected to mercurous nitrate solution 
However, samples tested in a nearly pemy 
fect vacuum by exposure to liquid mer 
cracked much faster than at normal atmogs 
phere. 

Effect of quantitatively known stress pro 
duced by applied external loads has only 
recently received consideration. Cartridge) 
brass (70% Cu, 30% Zn) strip in ame 
nealed and rolled conditions wil! cracks 
within 14 days in the mercury test if sube 
jected to a tensile stress above 13,500) 
Ibs. per sq. in. but below 18,000 |bs. per® 














































sq. in. Annealed cartridge brass rods 
were found to fail in an ammonia test) 
only after 20 days if applied tension was 


but 5,000 to 10,000 Ibs. per sq. im, 
Similar observations were made on Muntz 7 
metal. 

Effect of cold work proper can be exe > 
plained by the accepted conception that 
cold work causes a progressive fragmenta- 
tion of the crystals. 


Cracking in Service 


Corrosion cracking in service is attributed) 
to the presence of residual stress in cold) 
worked tubing, drawn rod, etc. Tensile” 
stresses which exceed the magnitude re 
quired for both corrosion and mercury) 
cracking have frequently been found to bey 
present in the surface layers of such prod} 
ucts, while they were exposed to atta 
of atmosphere, ammonia, or mercury. Magey 
nitude of these stresses can be determined) 
only in an approximate manner by mechan 
ical methods. Investigations carried out 
regarding the correlation between residual 
stress and resulting mercury cracking, whic 
confirm the general view that the presente > 
of tensile stresses higher than approxi 
mately 15,000 Ibs. per sq. in. at the ex 
posed surface is a prerequisite of mercury 
cracking. - 

There are numerous other factors whit 
influence stress cracking, particularly Mae 
tors resulting from variations in the pre 
essing of brass. The cracking tendency 
both the atmosphere and mercury increase 
with the grain size of the annealed metal 
However, single crystals, which do a 
contain any grain boundaries, are not 34 
ject to mercury cracking. . 

This grain size effect is retained in ¢ 
stretched wire, but is progressively redu 
by cold drawing. Stress relief anne 
again increased the difference 1} 
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Copper ... or Stainless ... or 
| Nickel .. . Brass, Bronze or 

Silver ...one side or bothsides 

... any thickness desired. 














*Trademark Reg. U.S. Pat. Off. 


THE INSEPARABLY BONDED CLAD METAL 


|] it--spin it—draw it—stamp it! This covering one or both sides in equal or different 
quely-produced composite metal, an exclu- thicknesses. The ratio of clad to base metals re- 
.ve development of Suverior Stee! Corporation, |§ mains constant through reducing and forming 
ns new horizons to designers now occupied operations, providing high flexibility in product 
product development for post-war sales. design and manufacture. 
in SuVeneer Clad Metal, other ferrous or Mark “SuVeneer" well for the future... 
n-ferrous alloys are joined with plain steel, get the facts today! 





"'SuVeneer’’ in Peace 


_. from the SuVeneer gilding metal ciao 
strip, to cups, to finished bullet jacnets. 





Superior Steel 


CORPORATION 


= CARNEGIE + PENNSYLVANIA 


| cracking tendencies of fine-grained and 
| coarse-grained cold-drawn wires. 
Commercial cold-worked brass may gp 
may not be highly susceptible to stres. 
cracking, depending upon the sign apd 
magnitude of the residual stresses devel. 
oped. Residual stresses are materially 
changed by subsequent cold working. 
Relief of stresses in a low temperature 
annealing operation does not take plage 
suddenly and entirely at the points when 
hardnesses and yield strengths reach a max. 
imum. On the contrary, these stresses and 
resulting tendencies to crack decrease grad. 
ually as the temperature changes from aboye 
room temperature to those points al which 
complete recrystallization is effected 
To date, no lucid explanation can be 
advanced for stress cracking. However, 
N re) n oa Fe r ro U S M rs. ce! | Ss | difference in potential between crystal 
| grains and grain boundaries has a deciding 
effect in corrosion cracking. The presence 
| of grain boundaries is necessary. Single 
a : crystals are not liable to stress cracking. 
as VITAMIN “A it provides non-ferrous met- Tendency to crack, or rate of cracking, 
: decreases with decreasing grain size. Stress 
als and their alloys with cracking of brass is intercrystalline in na- 
“ ture. Some chemical reaction must occur 
greater tensile strength TaY: | between the brass and another sub tance, 
[his reaction might be of the corrosive 
type. 





fatigue resistance. H. P. Croft & G. Sachs, Iron Age 


Vol. 151, Mar. 11, 1943, | 17-50; 
Mar. 18, 1943, | 62-67, 


as VITAMIN "B” it protects surfaces against 


wear and corrosion. Corrosion of Bearing Alloys 
Condensed from “S.A.E. Journ 


'¢c” it enhances. high olish The Underwood oxidation apparatus 
as VITAMIN C 9 P was used for the investigation of the cor 
qualities. rosion of bearing alloys by lubricating oils, 

Bearing shells were accurately weighed be. 
fore test and after each 10-hr. t in 


ai VITAMIN 7 1¢ increases ductility, extrud- terval. Analyses of lubricating « were 


| made at 10-hr. intervals. Most t were 











ee ag run for 40 hr. at 325 deg. F., but several 

ability re Tale spreadability. | 20-hr. tests were also made at 350 and 
375 deg. F. 

The bearing alloys investigated were (1) 

| tin-base Babbitt, (2) lead-base Babbitt, 

(3) alkali-hardened lead Babbitt, (4) 


. | arsenic lead-base Babbitt, (5) sil lead- 
reeto(ol-ME (olelog mete Mle (ols Metele Mb 4-ta mie) ele) Mie Mod elon g— | base Babbitt, (6) cadmium-silver alloy, 


groups...many applications, in fact. And a further ne —— alloy, and (8) copper 
| lead alloy. 

Co (oh MB CME doled ane) oth ale Mh ol-)uel-) el Me) Mi aL ole) Mtett-M-eneled)(-Te! Compositions of the alloys and of the 

’ : | oils are tabulated and the results of the 

ounce’ metal is needed in all of the ; Ce“ | tests are presented on graphs. ‘The struc 

4% o% ; tures of No. 4 and 5 alloys were essen 

ae {Eis | tially similar to those of commercial lead 

' | base Babbitts. “a 

The approximate thermal conductivily 


If you are fabricating from non-fer- fl | of the bearing alloys in per cent of the 


Peeheleyacosel@merbtilion a ames ele Gm belo tbt-ioulodMmbt-(-\-Mety- MB el-) pele, 


above applications. 


’ é | thermal conductivity of pure copper 8 
rous metals, look into the merits of . | (1) 9, (2) 6 G) 5, (4) 5, (5) & 


hiliti 7 (6) 21, (7) 21, and (8) 30 per cent 
ae Ones mrpecte possibilities. The straight mineral and the additive-type 


lubricating oils used possessed various 
characteristics. S.A.E. 30 grades were used. 
Some tests were made with re-refined oils. 


THE DIEM CORPORATION OF AMERICA 


he «= We =e | Corrosion of the copper-lead bearings 

was mainly uniform, while that of the 

New York Office: 60 Eqst 42nd Street | white bearing alloys was mostly localized. 
The accelerated corrosion test results ™ 

dicate that the corrosion of the tin-base 


Corrosion Data 
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SELECT B DIE STEEL 





. for toughness 





‘‘My problem is simply this: I have to choose a die 
steel that is tough and yet withstands considerable 
abrasion.” So said a perplexed die shop superin- 
tendent recently to our metallurgical service man. 
“And don’t forget,” he added, “it has to machine 
easily, must be non-deforming and can’t be ground 
after hardening — so the die must be free from 
scale or decarburization after heat treatment.” 


“Well, here is the answer,” said the Latrobe Metal- 
lurgical Service Man. “It’s Select B...a tough die 
steel that won't deform and will withstand abrasion. 
As far as heat treating, that is easy: Pack the die in 


1943 


sifted grey cast iron chips, dry charcoal or spent 
carburizing compound, Cast iron chips will prove 
preferable, since they won't build up carbon and 
cause brittleness of cutting edges. 


“Since the dies are of a rather intricate nature, pre- 
heat at about 1400°F. As soon as they have become 
heated to this temperature bring furnace up to 
1750-1775°F. Hold for just sufficient time for the 
container to become thoroughly heated, then re- 
move the part and air cool in still air. 


“When you can just about pick the dies up with 
your bare hand draw them at 900°F. The thickness 
being about 2!%4”, hold for about four hours at this 
temperature. This will give a hardness of about 
Rockwell C-58 with the necessary toughness.”’ 


The result; This Company greatly simplified their die machinery problems, the pro- 
duction was increased and a substantial saving in their die steel costs was secured. 
It's a simple illustration of the timely help you can get to meet today’s vital production 
problems with Latrobe Metallurgical Service. It's a technical help you can feel free 
to use. A special bulletin on “Select B” is available. 


LATROBE 


ELECTRIC STEEL COMPANY 


MAIN OFFICES and PLANT ~- ~- * 


LATROBE: 
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How do you intend to fabricate that 
steel you’ve ordered? Your answer may 
conserve tons of critical alloys...save 
you trouble in the bargain. This recent 
Frasse case history will testify: 

The contractor had just ordered 2% 
tons of high sulphur, free-machining 
stainless bars. Frasse, following its usual 
practice, made a routine check on the end 
use. Working on subcontract, purchasor 
was unable to give details—added that 
machineability was his only concern. 

Frasse insisted. Purchasor contacted 
his prime contractor... learned that the 
steel was used for aircraft cable ter- 
minals. Familiar with this application, 
Frasse knew the parts would be swedged 
—warned that high sulphur stainless 
would crack in the operation. 

Instead, Frasse recommended seleni- 
um free-machining, rather than a high 





SEAMLESS MECHANICAL AND AIRCRAFT TUBING - 
AIRCRAFT STEELS 
COLD ROLLED STRIP AND SHEETS - WELDED STEEL TUBING 


ALLOY STEELS - 
DRILL ROD - 
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HOW TO SAVE 
CRITICAL 





sulphur stainless. The suggestion was 
accepted — with this subsequent com- 
ment by the customer: “Frasse fore- 
sight and knowledge saved us from 
machining critical alloys which would 
have been a total loss.” 

Here is conservation by ‘the ton. 
Why not keep your steel source fully 
informed on your fabricating opera- 
tions? Combined with his steel “know 
how”, your data will eliminate expen- 
Sive rejects...conserve critical material 
.. » help America do the job. Peter A. 
Frasse and Co., Inc., Grand Street at Sixth 
Avenue, New York, N.Y. (Walker 5-2200) 
- 3911 Wissahickon Avenue, Philadelphia, 
Pa. (Radcliff 7100- Park 5541) + 50 
Exchange Street, Buffalo, N. Y. 
( Washington 2000) + Jersey City, New 
Jersey + Hartford, Connecticut « Rochester, 
N.Y. + Syracuse, N. Y. 


Mechanical and 
Aircraft STEELS 


COLD FINISHED BARS 
* STAINLESS STEELS AND TUBING 
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bearing alloy was negligible with all ly. 
bricating oils tested, even at 350 and 375 
deg. F. 

Corrosion of the lead-base bearing al. 
loys was low and moderate. The least 
corrosive in this group were the arsenic 
and silver lead-base Babbitts. The corro- 
sion of alkali-hardened lead was low with 
one oil and excessive with another oil. 

Corrosion of the cadmium-base alloys 
was high. Excessive corrosion of cadmium. 
nickel occurred within the first 10 hrs, 
at 325 deg. F., and in the case of cadmium- 
silver within 20 hrs. with the oil that 
caused high corrosion of the alkali-hardened 
lead. Copper-lead bearings also corroded 
excessively. 

An increase in the test temperatures ac- 
celerated the oxidation and rate of acid 
formation of the lubricating oil and the 
corrosion of the tested bearings. ‘Tests 
with compounded and re-refined oils in- 
dicate that careful selection of additives 
should be made to reduce the corrosiveness 
of the uncompounded oil. Some addi- 
tives can increase corrosiveness. 

The bearing alloys which have a ten- 
dency to corrode at elevated temperatures 


should be lubricated with low-corrosive 
oils. Adequate cooling of the oil is of 
paramount importance, because it wil! im- 


pede oxidation of the oil, and _ thereby 
diminish bearing corrosion. 

Corrosion information should be includ- 
ed with fatigue strength, heat conductivity, 
and compression and hardness at elevated 
temperatures when selecting bearing mate- 
rials for various heavy-duty applications. 


—L. M. Tichvinsky, S.A.E. Journal, 
Vol. 51, March 1943, Trans. pages 69-77, 


Palladium and Palladium Plate 
Condensed from “Metal Finishin; 


Palladium, since becoming available to 
industry in 1919, has grown steadily in 
importance. Palladium is one of the 
metals not on the critical list at present 
and it is therefore being used as a substitute 
for restricted white metals such as plat- 
inum, rhodium, and nickel. It is about 
half as abundant as platinum and is the 
cheapest and next to the lightest of the 
metals of the platinum group. 

The price of palladium is $25 per 
ounce. The estimated world production of 
palladium in 1938 was 162,000 ounces. 
Part of the production is obtained as by- 
products in the purification of nickel, cop- 
per, and gold. Consumption is less than 
this so that stocks are increasing. Stocks 
on hand in the U. S. in 1940 amounted 
to 93,244 ounces. 

Palladium is a silver-white metal similar 
to platinum. Its specific gravity is 12.16. 
For the same thickness of plate, palladium 
costs about one-third as much as plat 
inum. 

Palladium is very ductile and malleable. 


The annealed metal has a Brinell hardness — 


of 49. Electrodeposited palladium is @ 
hard as nickel. Its reflectivity is given a 
74.8 per cent. 


Palladium does not tarnish in aif and 


is immune to corrosion or tarnish by 
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DIE CAST AIR VALVES 
FOR TRUCK-CRANES 


ab V 





The die cast valve is the nerve center 


e outstanding features of the truck-crane shown 
the air control fer handling all crane and shovel 
its with air clutches. Two pressure valves repre- 
nerve center of the control system, and each of 
ves (see inset) consists principally of five zinc 
castings as shown at the bottom of the illustration. 


anufacturer says: “The housing is now die cast 


‘ieces, and the machine time has been reduced to 


iction of the former cost. In addition, there are 
er vital parts of this assembly die cast of zinc 
| all of these parts have shown an equal saving 
former machined method of manufacture . . . all 
simplest of machine operations have been elimi- 
mpletely.” 


RADIO CONNECTORS 
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FOR WAR PLANES 


ir plane with faulty radio equipment is seriously 
capped and, for this reason, precautions must be 





These cable plugs meet army specifications 
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ALLOY POT 


A publication issued for many years by Tue New Jersey Zinc Company pot 
é ’ 


trends and accomplishments in the field of die castings. Title Reg. U.S. Pat. Off 
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taken to insure rapid repair and maintenance. The cable 
plugs illustrated below (left) are employed to permit 
quick disconnection and connection of various radio units 
The plugs fit into mating sockets in the same manner as 
radio tubes, and are locked in place by a few twists of the 


knurled bands. 


The housings of each of the three sizes of connectors 
shown are one-piece zinc alloy die castings. The knurling 
and the threads are obtained in the casting operation 


INSERTS IN ZINC ALLOY 
DIE CASTINGS 


The two zinc alloy die castings used in the flywheel mag 
neto assembly of a well known 4-cycle engine (below) 
provide interesting examples of the use of inserts in the 
die casting process. There are two magnetic pole pieces 
and an alloy steel permanent magnet cast as inserts in the 
rotating part of the ignition magneto, and the armature 
plate has a steel pin so cast. 


Aside from electrical properties, inserts of various mate 
rials are used in zinc alloy die castings to provide superior 
bearing surfaces, greater hardness or wear resistance, heat 
and electrical insulation, ductility and other properties 
not possessed in the casting itself. Inserts are also used to 
provide passages or shapes of parts which cannot be cored 
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A SUPERIOR COPPER 
FOR ALL PURPOSES 
OFHC Copper conforms to the A.S.T.M, Specifications for 


electrolytic copper wirebars, cakes, etc., B5-27 with regard to 
metal content and resistivity, and is free from cuprous oxide. 





OFHC Copper is characterized by its freedom from casting 
defects and its bar-for-bar uniformity. Its freedom from oxygen 
results in great ductility and toughness as evidenced by its 
high reduction of area and resistance to impact. OFHC Copper 
withstands more working in hard condition when tensile 
strength is greatest, making it especially suited for products 
subjected to severe fabricating or service conditions. 


THE AMERICAN METAL COMPANY, LTD. 
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phur fumes. It is attacked by concentrated 
nitric acid. 

It has a marked affinity for hydrogen, 
being capable of dissolving 800 volumes at 
room temperature. This property makes jt 
useful as a catalyst for hydrogenation re. 
actions, and for removing hydrogen from 
a mixture of gases in gas analysis. 

In 1940, of the 70,000 ounces con- 
sumed in the U. S., about 50 per cent was 
used in electrical contacts where the re- 
quirements are resistance to corrosion and 
abrasion and the necessity of withstanding 
a high arcing current. About 40 per cent 
was used in dentistry. The remaining 
10 per cent was used in chemical, jewelry 
and other industries, e.g., electroplating. 
Alloys of palladium with copper, silver, 
gold, nickel, cobalt, rhodium, iron, etc., are 
used, 

Palladium plating solutions used in the 
past are not very satisfactory. The plat- 
ing solution patented by Pilet in 1884, 
which is described in this paper, is best 
known. It has the disadvantage of a short 
life due to build-up of chloride in the 
bath as the result of replenishment of the 
palladium content with palladous chloride. 

Keitel and Zschiegner have improved 
the bath by substituting palladium am- 
mino-nitrite Pd(NHs:)2(NO:)2 for pal. 
ladous chloride. Disadvantages of the re- 
sulting plating solution are low plating 
rate and difficulty of control. 

A new type of palladium plating bath, 
sold under the trade-name “Pallite,”’ is 
stated to be free from the above di,ad- 
vantages. With this solution, dense, ad- 
herent, dull gray deposits of any thickness 


can be produced. Polishing will produce a 
bright surface. 

—Geo. C. Lambros, Metal Finishing, 

Vol. 41, 1943, pp. 76. 


Automotive Substitute Materia! s 
Condensed from "S.A.E. Journal’ 


In making substitutions, some items will 


| require extensive tests to determine whether 


substitutes should be released or not, while 
other items can be decided upon in the 


| drafting room. Each substitution must be 


considered individually. 

Numerous satisfactory substitutes have 
become unavailable, necessitating further 
study. Slight changes in design or changes 
in production methods often made a lower 
grade material satisfactory, where substi- 
tution alone without modification of de- 
sign or treatment did not produce an accept- 
able result. 

For example, in making substitutions for 
a critical alloy steel used in a truck steer- 
ing knuckle, accelerated fatigue tests on 
sample parts were carried out in the labo- 
ratory on stroking machines. Several 
satisfactory materials were found, but their 
supply was limited. One steel, which was 
considered unsatisfactory, gave very good 
results when the radii of the fillets were 
increased and the quality of the machin- 
ing in the fillets was improved. These 
changes were adopted in the further tests. 


| NE 8744 was considered borderline, but 
| samples shot blasted at all areas sub- 


ject to stress concentrations had fatigue 
lives far greater than any of the other 
materials tested. 

Steering knuckles were developed of 
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Lead Zinc Oxide Antimony 


Zine Antimonial Lead Cadmium 
THE LARGEST PRODUCER OF LEAD IN THE UNITED STATES 





es. eS 


St. Joe electric shovel operating in a St. Joseph Lead Co. mine in Missouri 


LEAD — The Preserver of Steel 


Lead is one of the few metals now available. 

Steel is in tremendous demand for wartime needs. 

Lead’s greatest strength is its ability to withstand corrosion. 
The “Achilles’ Heel” of steel is its poor defense against rust. 


It is logical to protect the critical material with an available metal 
which can supply that protection. 


Today, lead protects steel not only as a paint pigment, but as a 
metallic coating. 


Pole-line hardware is now given a hot-dip coating of lead. 
At least two important steel companies are now producing lead- 
coated steel sheets: 
The Continental Steel Corporation, Kokomo, Indiana; 
The Weirton Steel Company, Weirton, West Virginia. 
The property of lead which enabled a lead pipe to withstand 


the elements for 1800 years, is now recognized as armor for the 
“Achilles’ Heel” of steel. 


ST. JOSEPH LEAD COMPANY 





















much less critical material than originally 
used and having a greater fatigue life than 


original production. The minor design 
changes and improvement in machining the 
fillets were a major help in improving 
fatigue life. 


How Processing Affects Substitution 


No production equipment was available 
for shot blasting, and, since combinations 
without shot blasting were satisfactory, this 
operation was not used in production for 
manufacturing steering knuckles. It was 
used, however, in manufacturing transmis- 
sion gears, as other changes in processing 
and heat-treating substitutes were of little 
value in improving fatigue life. 

Another aid in the development of sub- 
stitutes was the use of a non-burning 
type of carburizer containing no charcoal. 
It produced deeper and more uniform pen- 
etration. This material is produced by 
pulverizing coal, mixing the energizing 
chemicals thoroughly through it, sintering 
into briquettes at 2000 deg. F., and break- 
ing the briquettes into kernels of the 
proper size. 

For some parts there are no satisfactory 
commercial alternatives; for example, ma- 
terial used for drain-cocks, copper in elec- 
trical units, and steels for valves or simi- 
lar items subjected to high temperatures. 
Shorter service life must be accepted in 
some cases, such as steel cooling fins of 
radiators and valve steels with a lower per- 
centage of scarce elements. 

In the Chevrolet 4 x 4 Army 1)-ton 
truck, 129 items made of copper or its 


alloys have been replaced by lead, felt, 
steel, iron, plastics, die castings, malleable 
iron, compressed iron, granodizing, cactus 
fiber, and cadmium, zinc, and terne plate, 
or have been eliminated entirely by other 
changes. 

Fifty-seven items made of tin and its al- 
loys have been replaced by leather, felt, 
steel, iron, granodizing, lead coating, paint, 
and compressed iron, or using welding 
instead of soldering and lower tin content 
in the alloy. 

Sixty items made of nickel and chrom- 
ium alloys have been replaced by steels 
which use very little nickel and chromium 
or none at all. Regarding production 
of war materials, the limit of substitution 
has not been reached. Progress from now 
on, and how far we must go, will depend 
entirely upon the supply of materials. 
With regard to post-war possibilities, 
economics will be the principal factor. 


T yr G. Wood & R. F. Sanders, 
S.A.E. Journal, Vol. 51, March 1943, 
Trans, pages 78-83, 93. 





Permanent Magnet Alloys 


Condensed from “Archiv Eisenhiittenwesen” 


The principles of the design of magnet 
systems in electric measuring instruments 
are discussed and the essentials for their 
calculation described; the aim is to produce 
a maximum of magnetic capacity with a 
minimum amount of steel. A _ standardi- 
zation [from the German standpoint} to 
reduce the present multiplicity of forms 
is advocated. The magnet alloys most used 
in Germany at present are given in the 
Table. 

The data in the magnetic properties 
columns represent (1) the magnetic en- 
ergy (B x H) max. in ergs/cm.* omitting 
decimals; (2) permeability at the most fa- 
vorable point of working in Gauss/Oersted; 
(3) area constant of hysteresis loop in 
per cent. 


—H. Bumann, Arch. Eisenhiittenw. 
Vol. 15, June 1942, pp. 547-549 
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Ratio of 
Magnetic length to 
~--— properties section in 
Others fap (2) (3) airgap 
— 12 175 46 23 
.6W 21 079 46 13.5 
— 25 053 44 11 
=> 28 045 44 9.5 
— 31 037 47 8 
SW 40 043 45 9 
— 43 028 46 6 
— 50 013 38 4 
5Cu 66 010 36 3-3.5 
10Ti 90 010 39 3 
190 023 70 5.5 
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FOr the engineer who is lookin 
additional facilities to produce 

ings, bearings, pump and cylinder liners, 
sleeves, etc., these are some of the ad- 
vantages which Shenango-Penn centrif- 


ugal castings can offer:. 


1. Wide range of sizes: Tubular bars from 2” to 
26” O.D. and up to 26 ft. in length. Solid 
bars from 4" to 8” O.D. in 6G ft. lengths. 

2. Uniform density: Products have a fine, even 
grain structure. Brinell hardness usually 
2 to 5 points more for the same analysis. 

3. Less machining time: Smaller allowance for 
finish means less wastage of material and 


lower machining costs. 


If you have a tough casting problem, per- 
haps we can help you solve it. Won't you 
write us if you want more information? 


SHENANGO-PENN MOLD COMPANY 


1508 WEST THIRD STREET + DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 
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STAINLESS STEEL 


TAINLESS steel is playing an important role in Allied war production. Our air- 
craft, warships and motorized units utilize this strategic material. Production 
of chemicals, explosives and synthetic rubber is facilitated by use of stainless steel 
equipment. In many other fields, where high tensile strength and resistance to heat 


or corrosion are demanded, stainless steel is specified. 


As America’s largest and only exclusive producer of stainless steel, Rustless is filling 
a substantial portion of these wartime needs. Rustless is doing more. Through use 
of its unique process, Rustless is conserving America’s limited resources of chromium 
and electrolytic nickel. This is important, because the stainless steel industry is the 
largest consumer of low-carbon ferrochrome and electrolytic nickel, both of which 


are among the most critical of strategic materials. 


The Rustless Process is based on the use of sub-grade chrome ore and stainless steel 
scrap, of which there are adequate supplies in this country. More than 65% of the 
nickel used by Rustless is obtained from scrap, while only 3% of its chromium 
comes from low-carbon ferrochrome. Thus Rustless is not only meeting wartime 
demands, but through its conservation efforts is also assisting greatly in meeting 


the critical supply problem of these two metals. 


These advantages of the Rustless Process will be of equal benefit in meeting a greatly 
expanded use of stainless steel after the war. When that time comes, Rustless will 
be ready with a fund of new technical knowledge and specialized experience to 
devote to the problems of peace. 


RUSTLESS IRON AND STEEL CORPORATION, BALTIMORE, MD. 


RUS.T\LESS 
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Photoelectric Pyrometers 


Condensed from a paper before 
The Electrochemical Society 


Solid photoelectric cells can be used 
to advantage in the measurement and con. 
trol of temperature. “Photoelectric Py. 
rometers” are similar to both optical and 
total radiation pyrometers in that they 
measure the radiant flux from a body, 
whereas other temperature-measuring de- 
vices attain, by conduction, a temperature 
equal to that of the body. Therefore 
they function best at relatively high tem- 
peratures. Total radiation pyrometers eval. 
uate radiant flux equally for all wave 
lengths; optical pyrometers, in proportion 
to the spectral sensitivity of the human 
eye; and photoelectric pyrometers, in pro- 
portion to the spectral sensitivity of the 
photocell or cells. 

Photoelectric pyrometers using a single 
solid-photocell convert radiant energy into 
photoelectric current which can be meas- 
ured directly or used to operate control 
mechanisms. Spectrally, they function 
more like optical pyrometers as they utilize 
only visible or near visible energy. Elec- 
trically, they are more like total radiation 
prometers as they generate electricity and 
can be used for automatic control. 


Advantages and Limitations 

The advantages of using a solid type 
photocell instead of a phototube for in- 
dustrial pyrometers are: (1) Ruggedness; 
(2) spectral similarity of cells of one 
type, aiding replacement because of inter- 
changeability of cells; (3) spectral sta- 
bility, mecessary for maintaining calibra- 
tion; (4) electrical stability, resulting in 
greater accuracy; (5) a relatively long 
life; and (6) freedom from outside cir- 
cuit fluctuations, due to the solid cell 
being self-generative. 

Data on the relative sensitivity of the 
Type 3 Photronic cell show it is basically 
many times more sensitive than a total 
radiation pyrometer. This is advantageous 
in temperature control and the fact that 
photoelectric pyrometers can be used for 
control is an advantage in itself. Another 
advantage is the rapid response to changes 
of temperature, made use of in continuous 
strip mills and other control processes 
where the material is in rapid motion and 
the temperature varies rapidly. Photronic 
cells of one type are so sufficiently alike 
that, with care in pre-selection, calibra- 
tion data based on theory are more ac- 
curate and less troublesome than point to 
point physical calibration. With the physi- 
cal design of the pyrometer fixed, the sen- 
sitivity of a standardized instrument or fe- 
corder can be adjusted to the effective 
sensitivity of a cell by a_pre-calibrated 
plug-in resistor. 

One limitation of solid-cell pyrometers 
is that they are restricted in use to tem 
peratures above 1700 or 1800 deg. F. Am 
other is that to prevent the cell from 
over-heating a water jacket or air blast 
is required to keep a maximum cell tem- 
perature of 50 or 60 deg. C. (120 OF 
140 deg. F.). Heat-absorbing glass filters 
may be needed. High sensitivity may also 
at times be a disadvantage as the ex 
scale limits a single range indicating i 
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with PICKER 250 KV. 
X-RAY UNIT 


The design and construction of Picker 250 kv industrial x-ray units 
are based on an exhaustive study of the requirements of a great 


variety of industries needing non-destructive examination of their 
production. 





The wide range of voltage—30 to 250 kv—gives these units a large 
field of usefulness. They provide complete radiographic facilities 
for a variety of materials and section thicknesses, from small light 


alloy castings up to three inches of steel without screens, or four 
inches of steel with screens. 


The transformer-tube unit may be mounted on a mobile chassis, 
carried on an overhead or jib crane, or mounted on a dolly, thus 
providing suitable facilities for radiographic work in foundries, for 
pressure vessels, steel pipe welds, or assemblies. 


The fine focus tube, with its low absorption radiation window, 
permits a degree of sensitivity heretofore unattained in industrial 
radiography. 

w w * 





During 64 years of experience in the manufacture of high voltage 
apparatus, Picker-Waite engineers have pioneered many major de- 
velopments in x-ray design and construction. 


Ww 


PICKER X-RAY CORPORATION 


300 FOURTH AVENUE, NEW YORK, N. Y. 
WAITE MANUFACTURING DIVISION, CLEVELAND, OHIO 








MANUFACTURERS OF HIGH VOLTAGE APPARATUS SINCE 1879 
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THE ROLE OF X-RAYS 


IN WINNING THE WAR 


Thanhsto the XRAY! 





Dispatches from the African Desert and other far-flung 
United Nations’ battlefronts pay tribute constantly to the 
superiority of Allied aircraft. The X-Ray has played an im- 
portant part in the development of the high degree of me- 
chanical efficiency evident in design, construction, and 
performance of these planes. X-Ray analysis of molecular 
structure aids in the development of stronger alloys; X-Ray 
inspection of vital parts eliminates the need for excess “safety 
factor” to compensate for possible hidden flaws; the resultant 
reduction in weight means better maneuverability, superior 
combat performance, that have brought many a victory to 
our fliers at the front. The greater strength and reliability 
have prevented many a crack-up. 

After the war, many industries will profit from these war- 
time lessons. Untold new fields of accomplishment will open 
to the design engineer who knows how to eliminate the 
“ignorance factor”, the unnecessary cxtra weight, from his 
design considerations. The X-Ray will lead the way to more 
and better products of every mechanical variety. 


THE X-RAY TUBE 


SPRINGDALE 





iS THE HEART 
OF THE X-RAY MACHINE... 


The majority of leading makes of X-Ray ap- 
paratus are equipped with Machlett Tubes. * 


MACHLETT 


72. 
CONNECTICUT 


Gs 





“ 
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PRODUCERS OF* X-RAY 


X-RAY TUBE SPECIALISTS SINCE 1/898 


TUBES 














strument to a total change of 300 or 49 
deg. F. Lenses, filters, and cell-windows 
must be kept clean. 


Applications 


So far photoelectric pyrometers have been 
used chiefly in the steel industry, for meas. 
uring temperature in the combustion cham. 
ber, metal bath, and regenerator zones of 
open-hearth furnaces. Also rolling and 
welding temperatures have been measured, 
and open-hearth roof and continuous strip 
mill temperatures recorded. Many appli. 
cations in the non-ferrous alloy and ceramic 
industries will be able to use them. 

Sensitive indicating instruments, record. 
ers and control relays must be used because 
the output of the cells is only a few 
micrometers. For temperatures below 2299 
deg. F. and even higher where a well fe. 
stricted angle of acceptance is used, it js 
necessary to amplify the cell current. The 
Model 721 Weston Photoelectric potentio. 
meter, used extensively in the steel indus. 
try, is ideal. The amplified current it 
produces can be used to operate more 
rugged indicating instruments, recorders, 
or control relays. In fact all three may be 
operated at once. This potentiometer is 
almost instantaneous in its action 


M. E. Fogle, Trans. Electrochem. Soe. 
Vol. 83, 1943, Preprint 8 1 9 pp, 


Interpreting Jominy Test Results 
Condensed from “The Iron Age” 


When NE steels were first produced, and 
to save time, the Jominy hardness test was 
adopted to find out just what these steels 
would do. 

A Jominy sample is machined to lin, 
round and 3% in. long with a flange on 
one end 114 in. in diameter and \% im 
thick. It is normalized, machined to siz 
and heated to quenching temperature for 
the steel being treated. It is then inserted 
in a hole in a fixture so that it hangs ver 
tically on the flange, over a ¥/-in. round 
orifice which is ¥ in. below the bottom 
end of the sample. Water comes through 
the orifice and pressure is allowed to com 
tinue until sample is practically cold. 


Smooth flat surfaces are ground 0.015 i. 
deep, lengthwise on opposite sides of the 
sample. Rockwell hardness readings me 
taken at 1/16 in. intervals from the quench 
end. 


Rate of quench is fast on the bottom 
and slow on the top. By Rockwell test from 
bottom to top the hardness developed by 
different rates of quench can be found. 


Various interpretations of the Jomify 
and quench test for the determination 
tensile strength, yield point, reduction of 
area and elongation will apply only © 
fully quenched steels ranging in harane 
from about 200 to 400 Brinell. These ® 
terpretations do not apply to ext 
hard steel, nor to steel which has been 
treated to below 200 Brinell, nor t 
that is annealed, normalized or in the 
rolled’’ condition. ¥ 


—Iron Age, Vol. 151, Fem i, 
1943, pp- 7 
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Problem: A New England war plant, purchasing steel 
castings from an outside source, was experienc- 
ing a reject rate of 75% after machining. Three 
man-hours were lost on each rejected unit. 


Solution: X-ray inspection, 


Problem: Weight of bomber landing gear was excessive, 
Could weight be reduced without sacrifice of 





safety factor? 













Solution: Analysis of stressed part with X-ray. 


Result: Defective castings detected before machining. 
Production accelerated. Tremendous saving 
effected in time, labor and materials. 


Result: Deadweight in casting safely reduced by 50%, 
Tons of critical material saved . . . load carry- 














ing capacity of plane increased. 


Nay 
. ——_—- 






Problem: Solenoid plunger in communications equipment 
wouldn't function properly. Engineers certi- 
fied design as okay; factory said manufacture 
was okay; part appeared perfect. 


Solution: Examination with X-ray. 










Problem: Inspectors questioned mesh and clearance be- 
tween gears and housings in tab gear boxes for 










fighter planes. Only proof of accuracy was 
check of production drawings. 
Solution: A look inside gear housing with X-ray. 


Result: Picture disclosed that when machined, chromium 
plating on one side of plunger was heavier than 
on other—reducing its magnetic properties. 


Result: Inspectors given X-ray proof that each com- 
pleted gear unit was constructed properly ... 














or rejected before shipment. 


Two Proposals 


PROPOSAL NO. 1 Send for our new book on PROPOSAL NO. 2 If you want fast action on your 
Industrial X-ray Inspection. The most com- problem just tell us to send a Westinghouse 
plete book of its kind, it is packed with practical, X-ray Specialist. He'll respond promptly— 
understandable, question-answering information 


. g . and competently. 
on how and where to use industrial X-ray in- 


spection — how to set up an X-ray department Either way, mark the coupon and mail it to 
— how to select the right equipment — range of Westinghouse Electric & Manufacturing Co. 
equipment available. Ask for B-3159. East Pittsburgh, Pa., Dept. 7-N. 







Mail Lhia Coupon 
Westinghouse Electric & Mfg. Co., 


Dept. 7-N, East Pittsburgh, Pa. 
cetnes Send new Industrial X-ray Book B-3159 
Send a Westinghouse X-ray Specialist 


CL PLC. Alea watile production 
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Stress Analysis of Engine Parts 
Condensed from “S.A.E. Journal’’ 


The old methods of design, based on 
large doses of empirical formulas rein- 
forced by factors of safety, are inadequate 
in the fields of airplane and automobile 
engineering, where weight saving is an es- 
sential requirement. New methods, involv- 
ing accurate stress measurements, are de- 
manded. 

The methods used in the Chrysler la- 
boratories are described, examples of their 
application to design of engine parts are 
given, and their advantages and disadvan 
tages are listed. Some of the stress prob 


lems in connection with crank-shaft devel- 
opment are discussed in detail. 

Experimental methods of stress analysis 
are photoelasticity, ‘Stresscoat,’’ exten- 
someters, and electric strain gages. The 
principal types of engine problems which 
can be studied by these methods are evolu- 
tion of a new design; determination of 
the cause of failure; and comparison of 
various designs. The experimental method 
of stress analysis is most effective in the 
last field. In the utilization of these meth- 
ods, static tests, using simulated service 
loading, and dynamic tests under actual 
service conditions are the principal means 
of procedure. 


BOTH 





these war-borne demands! 














P. O. Box 3155 
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P reparinc metallurgical specimens for microscopic ex- 
amination is an increasingly important function in the inspec- 
tion of alloys and metals for war purposes. 

The need for faster methods and more accurate results is 
simultaneously created by the existing critical production 
situation ... and only modern equipment which embodies the 
latest automatic contro] and time saving principles can meet 


Equipment in the modern laboratory illustrated includes * 
the Jarrett Submerged Specimen Cutter, the Jarrett Specimen 
Mounting Press and the Jarrett Metallographic Polishing 
Machine . . . Each unit is compact, self-contained and ex- 
tremely simple to operate ...each is specifically designed to 
speed specimen production, increase quality and reduce costs. 


Write for the Jarrett Catalog of Modernized Equipment 
for the Metallurgical Laboratory 


TRACY C. JARRETT 


Catonsville 


SPEED and ACCURACY 


ARE OF THE UTMOST IMPORTANCE 
THE LABORATORY INSPECTION 
oy wae 2) OO) ee ee ee ee 


Mad. 














Static load testing is usually the Most 
convenient and generally favored becayse 
the problem of instrumentation is greatly 
simplified. However, the investigation jg 
often conducted on the basis of loads 
which may or may not correspond to Op- 
erating conditions. Dynamic load testing 
demands more complex instrumentation 
and so far is less thoroughly developed, 

A comprehensive stress analysis inyes. 
tigation requires both phases of testing. 
Dynamic tests should establish the mode 
and magnitude of operating loads, while 
static measurements will determine the gor. 
responding stresses. Refinements of jp. 
strumentation and technique are necessary 
to promote greater accuracy and speed, but 
this phase of experimental stress analysis 
is developing in a satisfactory manner, 

Complete solution of the problem of 
design demands also knowledge of the 
properties of the material used. We know 
the least in this field and many features 
have yet to be studied and classified. 

Essential information is still lacking re 
garding the influence of size when trans. 
lating fatigue values from small specimens 
to larger parts; evaluation of the effec 
of combined stresses in terms of the 
fatigue information derived from rotating. 
beam testing; influence of preload and op. 
erating stress range on endurance |ife; ef. 
fect of stress raisers on mechanical prop 
erties of materials; effect of manufacturing 
processes on endurance life; and mechani 
cal properties at eievated temperatures, 

Stress analysis, even in its as yet partially 
developed stage, can provide essential im 


formation involving strength of materials, 
As the technical and fundamenta! concepts 
are further developed, the goal of maxi 


mum strength at minimum cost and weight 
will come closer to realization. 


Charles Lipson, S.A.E. Journa ‘ol. 51, 
April 1943, Trans. pag 15-124, 


Crack Detection in Welded {ubes 


Condensed from “Enginee 


Experimental work has indicated that 
the following conditions must be satished 
if maximum sensitivity in the detection of 
cracks by electromagnetic means is to be 
obtained: (1) The welded structure 
should be painted with a flat white paint 
before the application of magnetic imk; 
(2) magnetizing current should be not 
less than 400 amp., and preferably 600 
amp., and (3) lines of force should be 
produced in two directions at right angles. 

Apparatus, designed by Reynolds Tube 
Co., Birmingham, consists of a step-down 
transformer with an output of 600 amp. 
at 6 volts, using 230-volt a.c. Before 
commencing work the switch is closed, al- 
lowing a.c. to pass from the lines to the 
apparatus. A single-pole, double-throw 
switch enables the use of either of the 
clamps for circumferential tests of of 4 
single loop induction for longitud 
tests. This change-over switch is pro 
by electrical interlocking with the tam 
former primary circuit. 

Withdrawal of the moving blade from 
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BAR 3 


X-RAYS 

LIGHT RAYS 

X-RAY Protection is Our Exclusive 

Business! As a result of our many years of special- 

ized experience in research, designing, engineering 

and manufacturing, Bar-Ray Products are today 

being used by hospitals and industrial plants 
throughout America. 

\f your problem embraces this type of protection, 
calling for economy and complete safety, we can 
offer you a solution with a material and method to 
meet the requirements of the U.S. Bureau of Stand- 
ards. 

We shall be pleased to submit plans and speci- 
fications to meet your particular needs, without 
obligation on your part. Send us your problem. 


WRITE FOR BAR-RAY CATALOG S-3 


BAR-RAY PRODUCTS, Inc. 


Lead Products of All Kinds 
209 TWENTY-FIFTH STREET, BROOKLYN, N. Y. 

















TELEPHONE AGENTS IN 
SOUTH ALL PRINCIPAL 
8-5225 CITIES 


MEMORIAL HOSPITAL, NEW YORK CITY 
X-RAY PROTECTION supplied by BAR-RAY PRODUCTS. 


— A FEW RECENT INSTALLATIONS — 


Martin Bomber Picatinny Arsenal 

Eclipse Aviation U.S. Bureau of Standards 
Bell Aircobra U.S. Government Agencies 
Fairchild Aircraft and Defense Plants 


Other installations in your locality furnished on request 
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GLASS-ELECTRODE 
oH INDICATOR—$160 


Although simplified and stripped to essentials for low cost 
and easy operation, L&N’s Glass-Electrode pH _ Indicator 
measures within a limit of error of £0.1 pH. It includes every- 
thing necessary for measuring pH, and is also adaptable to 
titrations. 


Speed and convenience are inherent. Adjustments take but a 
moment, and measurements are made by pouring the sample 
into the beaker and reading pH directly from the meter scale. 


Outstanding advantages include: 


1. Full accuracy in atmospheres of 95% relative humidity up 
to 85 F. 

2. Manual temperature compensator eliminates computations, 

saving time and preventing errors. 

3. Instrument is adequately shielded from electrical dis- 

turbances. 

4. The double range, covering 0-8 and 6-14 pH, provides a 
convenient overlap of 2 pH ... a desirable feature for 
titrations. 

. The scale is longer than in any comparable pH indicator. 
6. The mahogany case is built to stand up under severe use. 

Wood and finish are unaffected by high humidity. 

7. Batteries are separated from the electrical circuits to avoid 

corrosion from spent batteries. 

8. A whole end of the box swings out, leaving the electrodes 

and sample holder easily accessible. 

9. Glass electrode is adequately shielded against electrical 

effects. 

10. Factory filled and sealed electrodes are highly stable. 

11. The sample cup is a standard 50 ml beaker. 

12. Fifteen-inch leads permit electrodes to be used external to 

the case, for titration as well as pH. 

13. Light, well-balanced, and easily portable, the instrument 

case carries everything necessary for measurements. 

14. Only 3 simple preliminary adjustments are necessary. 

15. Maintenance is negligible, consisting of adding KCI to the 

salt bridge every 6 or 8 weeks, cleaning the electrodes occa- 
sionally, and replacing batteries at infrequent intervals. 


7662-Al GLASS-ELECTRODE pH INDICATOR ASSEMBLY 


0 to 8 pH, and 6 to 14 pH 
+0.1 pH, exclusive of any 
error in the buffer solution 
Range, 0 to 50 C 

$160.00 


Write for Catalog E-96(2) 


Leeds & Northrup Company, 4925 Stanton Ave., Phila. 44, Pa. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS TELEMETERS © AUTOMATIC CONTROLS HEAT-TREATING FURNACES 
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Ranges 
Limit of Error ........... 


Temperature Compensator 
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HARDNESS 


TESTER for 
SOFT METALS 
and PLASTICS 


The IMPRESSOR is a 
small, easily-carried in- 
strument which is ex- 
tremely convenient to 
use. By simply pressing 
the spring-loaded in- 
dentor point against 
the surface, the relative 
hardness of the mate- 
rial is immediately in- 
dicated on the dial. 
Comes packed in a fit- 
ted case, as shown 
below, appropriate for 
carrying or storage. 








THE 






For use on aluminum, aluminum alloys, 
and other “‘soft”’ metals, as well as plastics, 
hard rubber, and the like. Widely used 
in airplane and other war goods plants. 
Complete information and prices will be 
furnished promptly on request. 
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ASH-O-LENS 


The Instrument Of A Thousand Uses 


(Entirely an American Product ) 





Routine inspection of product and 
process equipment is a universal prac- 
tice in industry today. To meet this 
need we make a portable microscope 
which can be attached to any “Flash- 
O-Lens” you may now be using. In 
the body tube is a graduate scale 
reading directly to thousandths of an 
inch. Magnification up to 40X is 
available and REMEMBER you have 
the added essential virtue of illumina- 
tion either by dry cells or electric 
current. “Flash-O-Lens” is of greatest 
value even in the darkest corner of 
the shop or laboratory, or in the field. 
Send us your inquiries for special ‘ 
lenses and Microscope tubes. Free (7 
illustrated catalogue. 





Manufactured by 
E. W. PIKE & COMPANY, Elizabeth, (3) N. J. 


E. W. PIKE G COMPANY, P. 0. Box 4, Elizabeth, N. }. 
Please send me catalog and full information on your illuminated lenses. 
OS 6 ENV 8s dace cc onc 0s 64 COW Ns COURS dices SAE SE Ae 








either contact causes a metal plunger to rise 
and open a switch in the primary circuit 
The primary circuit is broken before the 
blade finally leaves the contact, so that 
no current is passing when the secondary 
circuit is broken. 

Additional control is provided by a cop. 
tactor switch on the primary side of the 
transformer. Two pilot lights on each side 
of the panel indicate whether current js 
passing through the clamps or through the 
ring. 

The ring clamp is constructed of light 
alloy and consists of a ring formed by two 
semi-circular jaws. One jaw is permanently 
fixed to the handle, but the other is piy. 
oted on the hand grip. A trigger actuates 
the movable jaw. The pivot is surrounded 
by a box-like structure to which are at. 
tached the electric cables feeding each jaw, 
On the open end of the fixed jaw a hol- 
low shield is mounted. 


—Engineer, Vol. 175, 
Feb. 26, 1943, pp. 178-179, 


Radiographic Inspection of Welds 
Candensed from “Welding Journal” 


X-ray spot checking of completed as- 
semblies for controlling the quality of 
welding serves primarily as a warning to 
the welders not to relax in efforts toward 
prime quality. It is advantageous to bring 
the assembly to the established X-ray 
department, rather than use portable equip- 
ment. 

In the case of a million volt X-ray, the 
building facilities required are so large 4 
that even heavy tanks can be run into the ¥ 
X-ray room under their own power. Spe — 
cial techniques of radiography with the 
million volt machine of steel sections les=¥ 
than 1 in. thick indicate remarkable im 
crease in contrast over that obtainable with 
the lower powered X-ray units. 

The use of softer components of the mil- 
lion volt X-ray beam together with high 
film density, extra fine grained films and 
increased developing time will produce 
X-ray films comparable to lower powdered 
units on the thinner sections. | Micro- 
radiographs are used to detect flaws im 
welds made for repair and reclamation of 
aluminum cylinder heads, spot welds, ete. 

The radiographic procedure was stand- 
ardized by means of microradiographs of 
a fine wire screen beneath and on top of 
alclad sheets of various thicknesses, the 
radiographs being taken at various tube 
to sample distances. The conditions neces 
sary for maximum resolution are easily de- 
termined from the standardizing radido- 
graphs illustrated in the paper. 

A fine focal spot X-ray tube is desirable 
if good resolution is to be obtained om 
the film for detection of small defects. 
Typical, excellent microradiographs 
with the described technique are illustrated. 


—Don M. McCutcheon, Weldin Journay, N, i 


Vol. 22, Jan. 1943, pp } 
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Bausch & Lomb Contour Measuring Projector 








Today Precision Must Be Commonplace 


American fighting 
men on our fighting 
fronts depend upon 
production line ac- 
curacy ... for ten- 
andths of an inch variation on 
oduction line can mean the dif- 
¢ between a hit or a miss on the 
line. 
P Bausch & Lomb Contour Meas- 
Projector makes such accuracy 
le on the fastest moving produc- 
ines, because it takes many vital 


ICAN SCIENTIFIC 


inspection jobs “off the surface plate’ 
and eliminates the tedious, time-con- 
suming computations of the “sine bar.”’ 
Inspections for accuracy become rou- 
tine jobs. 

Throwing an accurate, sharply de- 
fined shadow image of the object under 
examination on a translucent screen, 
the B&L Contour Projector permits 
exact measurements or comparison 
with an enlarged template drawing at 
magnifications great enough for easy 
and accurate dimensioning. 


Here again is a Bausch & Lomb 
peacetime development that serves 
America at War. The B&L Contour 
Measuring Projector is helping speed 
production of fighting tools for our 
fighting men. 

For Bausch & Lomb Instruments essential to 
Victory—priorities govern delivery schedules. 


BAUSCH & LOMB 


OPTICAL CO. « ROCHESTER, N.Y. 
ESTABLISHED 1853 


INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 





Annual Convention of the A.S.T.M. 


For the first time in many years the 
annual meeting of the American So- 


ciety for Testing Materials — the 


forty-sixth — will be held in Pitts- 
burgh, Pa., at the William Penn Ho- 
tel, June 28 to July 2. Nearly every 
year, except when such annual con- 
ventions have been held in Chicago, 
Detroit, or some other mid-western 
center, these gatherings have assem- 
bled in Atlantic City, N. J. But with 
most of the suitable hotels requisi- 
tioned by the Army Air Corps, a 
meeting in that locality was out of 
the question. 

The executive committee of the So- 
ciety, in considering a location for 
this year’s convention, naturally 
turned towards Chicago, Detroit or 
Pittsburgh. Because of the very cor- 
dia) invitation from the Pittsburgh 
District Committee, as well as the 
many facilities offered by the William 
Penn Hotel, but primarily because 
Pittsburgh is very close to the center 





— A Preview of the Program 


of gravity of A.S.T.M. membership, 
the committee decided on Pittsburgh 
for this year’s general convention. 

There has always been a large and 
active group of members in the Pitts- 
burgh area, but while a predominant 
portion of these are mainly concerned 
with the metals field, there is a sur- 
prising number of diverse industries 
in that general locality interested in 
the Society’s work. 


The Technical Programs 


About 100 technical papers and re- 
ports have been scheduled for this 
year's convention. To provide am- 
ple time for the presentation and dis- 
cussion of these, 15 technical sessions 
have been arranged. These cover all 
phases of the Society's work — fer- 
rous and non-ferrous metals, elec- 
trodeposited coatings, plastics, cement 
and concrete, soils, water, rubber, pe- 
troleum products, etc. 

In this brief account of the chief 


activities, only those concerned with 
metals are reviewed — on the hard- 
ness of metals, on corrosion and elec. 
trodeposited metals, on non-ferrous 
metals, on iron and steel, and on the 
effect of temperature and fatigue. 


Symposium on Hardness 


A symposium on hardness testing 
will feature the fourth session on 
Tuesday evening, June 29. This is 
part of a series of discussions on the 
significance of various tests in rela 
tion to design. The first in the series 
was held 3 years ago — “The Sig- 
nificance of Tension Tests of Metals 
in Relation to Design.” 

This year’s symposium has been de- 
veloped by Prof. J. M. Lessells, of 
the Massachusetts Institute of Tech- 
nology. He will present an introduc- 
tory discussion and notes. The papers 
scheduled include: 

“The Value of the Indentation 
Hardness Test,” by J. M. Lesse! 
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A24-940 doubles capacity and 
is the most popular model. 








A24-950 with four tubes enables 
one man to run 125 “carbons” 
in 8 hours. 





BURRELL High TJomp. FURNACES— War 
specifications have demonstrated the value of 
higher temperatures in fast clean” determina- 
tions of carbon and sulfur in iron and steel 
analyses. Accelerators are not required. 


MULTIPLE TUBE FURNACES—The 2-tube 
“most popular” model doubles capacity, 
measures 14"x17"x22" long, has a 9” heating 
chamber, and consumes 1.5 kw at 2500°F. Top 
temperatures of 2650°F. are easily maintained. 


MODERN ACCESSORIES—Tap transformers 
modernize and simplify heat control. Pyrom- 
eters with rare metal thermocouples continu- 
ously indicate operating temperatures. 


QUICK ELEMENT CHANGE—The non-metal- 
lic heating elements (no nickel or chromium) 
are silicon carbide rods which can be changed 
conveniently without dismantling the furnace. 


CATALOG F-241—See the new box, muffle. 
tube, and pit type furnaces which provide 
convenient working chambers for a wide vari- 
ety of heating operations in laboratories and 
pilot plants. Special high temperature fur- 
naces are built to order. 


A37-440 Burrell \ Box Type 

naces have 

ent for all manna of 

operations in laboratories 
pilot plants. 








Engineered and Manufactured by 


BURRELL TECHNICAL SUPPLY CO. 


1936-42 FIFTH AVENUE 


PHONE GRANT 2527 - - 


- - PITTSBURGH, PA. 
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The New Inspection Method Now Ready to 





Speed Your Output of Perfect Parts [“ scsi") 





@ Zyclo Black-Light Inspection now takes its place 
beside the original Magnaflux Method as Industry's 
means of predicting areas of probable failure in non- 
magnetic parts. Announced some months ago, Zyglo 
has been put on a production-line basis in selected 
plants where it was needed most under war conditions. 
Aluminum castings (and other light metal parts) for 
the warplane program have had the finger of Zyglo 
indications put on them before assembly— before they 
carry a defect into finished products—long before 
the possibility of failure in battle. Another factor in 
the supremacy of American arms! 


In the illustration, here, of aluminum castings— 
dipped in a penetrant fluorescent liquid, then rinsed, 
dried powdered and observed under black light— 
serious shrinkage cracks were shown up. The glowing 
fluorescent indications signal the exact locations in 
which the penetrant remained during rinsing, then 
developed finally on the surface under capillary 
action by the powder. 











Zyglo, with its laboratory years behind it, has met 
the test of the production line with thoroughly prac- 
tical results: Clear, easily interpreted indications. 
Routine handling without delaying the flow of work. 
Big direct savings of labor, wasted when defective 
parts are assembled. Enormous indirect savings 
through prevention of failures. 


To fit Zvglo, into the routine of factory or overhaul 
shops a line of equipment has been developed. A 
complete compact unit and an arrangement of larger 
capacity units are shown below to indicate the range 
of accessories. Not only the practical equipment is 
available to licensed Zyglo users, but the full Magnaflux 
Service. This amounts to a continuing consulting and 
engineering service on flaw detection. 


A great percentage of American manufacturing will 
find applications for Zyglo in the competition of the 
final war and early postwar years. You are urged to 
contact the Magnaflux Corporation to determine defi- 
nitely the advantage of Zyglo in your plant. Write, 
requesting the new Zyglo Bulletin. 


MAGNAFLUX 
CORPORATION 


5900 Northwest Highway 


NEW YORK DETROIT DALLAS LOS ANGELES 





JUNE, 1943 


Chicago 
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“Present Types of Hardness Tests,” 
by S. R. Williams, of Ambherst Col- 
lege. 

“Fundamentals of Hardness Test- 
ing,” by S. L. Hoyt, of Battelle 
Memorial Institute. 

“Some Limitations of Our Present 
Hardness Testing Methods,” by J. O. 
Almen, of General Motors Research 
Laboratory. 


Corrosion and Electro- 
deposited Coatings 


The sixth session on Wednesday 
morning, June 30, features reports of 











A new jig for the determination of 


compression yield strength in aircraft 


design has been developed by W. P. 
Montgomery and R. L. Templin and 
is now available from stock from 
Baldwin Southwark. 

With the Montgomery-Templin jig 


it is possible to test a single thickness 


of sheet in compression by support- 


ing the sheet in the jig, as shown in 
the illustration, with a multiplicity of 


small rollers. Extensometers are 


attached to the edges of the sheet. 


This new method makes it unneces- 
sary to test the sheets in packs. It 
therefore requires a smaller load and 
simplifies the technique of testing to 
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two A.S.T.M. committees — B-3 on 
Corrosion of Non-Ferrous Metals and 
Alloys, and A-5 on Corrosion of Iron 
and Steel. Two technical papers are 
included: 

Atmospheric Corrosion of Cop- 
per,” by A. W. Tracy, D. H. Thomp- 
son and John R. Freeman, Jr., all of 
the American Brass Co. 

The Total Immersion Corrosion 
Test,” by W. A. Wesley, of The In- 
ternational Nickel Co. 

The part of the session devoted to 
electrodeposited coatings will feature 
four technical papers, besides a re- 











a large extent. The Montgomery- 
Templin jig— simple and inexpensive 
—reduces the apparatus to its 
lowest terms. 

Baldwin Southwark Division, The 
Baldwin Locomotive Works, Phila- 
delphia; Pacific Coast Representa- 
tive, The Pelton Water Wheel Co., 
San Francisco. 





@ BALDWIN 


SOUTHWARK 


Division THE BALDWIN LOCOMOTIVE WORKS, Philedclphie, Peo. 








port of Committee B-8 on Electro. 
deposited Metallic Coatings. The pa. 
pers are as follows: 

“Chromium Plate in Engineerin 
Ap plications — Its Thickness and Fin. 
ishing,” by T. G. Coyle, of United 
Chromium, Inc. 

“Properties of Plated Lead Coatings 
on Steel,” by Gustaf Soderberg, of the 
Udylite Corp. 

“Factors Underlying Specifications 
for Electrodeposited Metallic Coat. 
ings,’ by Edwin M. Baker, of the 
University of Michigan. 

“Use and Misuse of the Salt Spray 
Test as Applied to Electrodeposited 
Metallic Finishes,” by C. H. Sample, 
of the Sell Telephone Laboratories. 


Non-Ferrous Metals 


The sole topic for the session on 
Wednesday afternoon, June 30, is 
non-ferrous metals. Besides reports 
of seven committees, five technical pa- 
pers are to be presented. These are 


| as follows: 


“Lead-Alloy Coated Copper Wire 
for Electrical Conductors,” by C. J. 
Snyder, of Anaconda Wire and Cable 
Co. 

‘A Comparison of the Performance 
of Anodic Coatings on Aluminum Al- 
loys by Salt Spray Test and by W eather 
Exposure,” by Junius D. Edwards, of 
Aluminum Co. of America. 

“Experiments on Plastic Bending 
for Aluminum Alloy 17S-T,” by Jo- 
seph Marin, of Pennsylvania State Col- 
lege, and F. D. Cotterman, of Crane 
Co. 

“Conservation of Tin and Soft Sol- 
ders,” by D. L. Colwell and W. C. 


| Lang, of the Materials Branch, Con- 


servation Division, WPB. 
“Short-Time Tests of Low-Tin Sol- 
ders Listed in Recent Federal Specif- 


| cations,” by J. A. Kies, W. F. Roeset 


and S. K. Gutterman, of the National 
Bureau of Standards. 


Iron and Steel 
Besides seven committee reports on 


| iron and steel for the session on 


Thursday morning, July 1, four tech- 


| nical papers have been scheduled. 
_ Among these may be mentioned: 


‘A Test for Measuring the Draw- 


_ ability of Deep-Drawing Steels,” by 
| Francis W. Boulger and F. B. Dahle, 
_ of Battelle Memorial Institute. 


“The Strain Aging of Killed Low- 
Carbon Steel with Particular Reference 
to the Effect of Titanium,” by George 
F. Comstock, of the Titanium Alloy 
Mfg. Co. 
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THE KING 





PORTABLE BRINELL 


The Portable Brinell that puts a load of 


S KG. 


on 
Ball 


1Omm: 


required to make a REAL BRINELL HARDNESS TEST 







The KING PORTABLE 
BRINELL is an all 
around Brinell Tester, 
STATIONARY as well 
as PORTABLE. Its 
portability makes it in- 
dispensable for large 
parts and for saving 
time. 


Throat 4” deep 
Gap 10” high—Wt. 26 


bases 
= " 
—_ . 
- << em 
eal ee aa 
none ——— 


lb. or. 
ANDREW KING —NARBERTH, PENNA. 






































“Structure and Creep Characteristics 
of Cast Carbon-Molybdenum Steel at 
950 deg. F.”, by H. E. Montgomery 
and John Urban, of the Lunkenheimer 
Co. 


Effect of Temperature and Fatigue 


One of the most interesting sessions 
involving the metals field is pointed 
to as that on effect of temperature 
and fatigue. This is scheduled for the 
afternoon of Thursday, July 1. Be- 
sides several committee reports, a 
number of important papers are listed 
for this session. Among these may 
be mentioned: 

“The Technical Cohesive Strength 
and Other Mechanical Properties of 
Metals at Low Temperature,” by D. 
J. McAdam, Jr. and R. W. Mebs, 
of the National Bureau of Standards. 

“The Effect of Temperature on the 
Transition from a Ductile to a Brit- 
tle Type of Fracture in Several Low- 
Alloy Steels,’ by Paul G. Jones, of 
the University of Illinois. 

“Interpretation of Creep - Test 
Data,” by P. G. McVetty, of Westing- 
house Electric & Mfg. Co. 

“A New Chart for 


Estimating 


Working Stresses of Alloys at Elevat- 
ed Temperatures,” by A. Nadai and 
P. G. McVetty, of Westinghouse Elec- 
tric & Mfg. Co. 


Besides the foregoing papers deal- 
ing with temperatures, there are also 
several in the field of fatigue: 


“The Effect of Overstressing and 
Understressing in Fatigue,” by J. B. 
Kommers, of the University of Wis- 
consin. 

“The Fatigue Properties of Some 
Cold-Drawn Nickel Alloy Wires,” by 
John N. Kenyon, of Columbia Uni- 
versity. 

“Fatigue Tests on Some Copper Al- 
loys in Wire Form,” by H. L. Burg- 
hoff and A. I. Blank, of the Chase 
Brass and Copper Co. 


Plastics 


Some attention is devoted to plas- 
tics, a field of at least competitive 
interest to metal men. At a session 
on Thursday morning, July 1, at which 
technical papers and reports on vari- 
ous aspects of plastics, rubber prod- 
ucts and related materials are listed, 
the annual report of Committee D- 





20 on Plastics will be presented. It 
outlines extensive work under way, 
and submits for action by the Society 
requirements for injection molding 
compounds and tests for shear and 
flexural strength of plastics. 

Two technical papers to be pre- 
sented are: 

“Impact Testing of Plastics — I, 
Energy Considerations,” by David Tel- 
fair and Howard K. Nason, of the 
Monsanto Chemical Co. 

“The Relation Between Repeated 
Blow Impact Tests and Fatigue Tests,” 
by William N. Findley, of the Uni- 
versity of Illinois, and Otto E. Hintz, 
of the Radio Corp. of America. 


The General Session 

The Pittsburgh local committee is 
planning to have one or more out- 
standing speakers at the Society's gen- 
eral session on Wednesday evening, 
June 30. Announcements of the de- 
tails will be made later. 

Besides the presentation of the re- 
ports of the Society’s administrative 
committees, the Dudley Medal for 
1943 will be awarded at this session. 
H. J. Ball, professor of textile en- 














-FOR SALE- 


COMPLETE 
RESEARCH 
LABORATORY 


Ore-dressing, chemical and metallurgical Laboratory, with 





Laboratory apparatus and many items of semi-commercial test- 


~ . ‘ 
ay ing equipment. 


UNIT 


SPECTROGRAPH D.C. ARC 


UNIT 


A.C, ARC 
UNIT 


A eomplete set of mated A.R.L. & DIETERT Spectro- 
zraphic Equipment increases the speed, accuracy, and 
ease of spectro-chemical analysis. 


The A.R.L. & DIETERT Grating Spectrograph, with its 
constant dispersion and exceptionally high resolution, 
makes an ideal spectrograph for research or control 
analysis. 


A.R.L. & DIETERT supply a complete line of the most 
modern spectrographic equipment, including four kinds 
of source units, grating spectrograph, developing equip- 
ment, projection comparator-densitometer, and calcu- 
lator—plus various other accessories. Write today for 
complete information. 


Property contains about 35,000 square feet of land and two- 
story fireproof building 122 feet x 40 feet. 





This Laboratory has been used for the successful develop- 
ment of many processes now in commercial operation. 


Located on Harlem River Parkway, near Dyckman Street 
Station of |. R. T. in New York City. 


ADDRESS BOX 100 


METALS and ALLOYS 
330 West 42nd St., New York City 
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“STANDARD Automatic 


X-RAY UNITS Speed INDUSTRIAL PRODUCTION 


eee ote eae mee 


MODEL C 
“INDUSTROMATIC” 


A PRODUCTION TOOL 
for every day inspection 
of metal and other 


materials— 





Almost entirely automatic and op- 
erable by unskilled workers, Stand- 
ard’s “Industromatic” x-ray appa- 
ratus speeds up routine inspection 
of metal from thin aluminum to 
134 inch steel. 









Incorporating features never be- 
fore employed in any x-ray equip- 
ment, yet simple and easy to oper- 
ate by workers without a knowledge 

























of radiography, Industromatic 
Mode! C and Model B Units place 
heretofore s-l-o-w testing proced- 
ures on a real production basis. 
Model C comprises the High Ten- 
sion lransformer Unit, including 
two ojl immersed valve tubes. A 
subsi-ntially designed tube stand 
on wi:ich is mounted a shockproof 
xray tube unit with high tension 
interconnecting cables. Completely 
adjustable and flexible. An auto- 
matic Control Panel incorporating 
an ‘-position technique selector MODEL B 
swite!: that automatically delivers “INDUSTROMATIC” 


the correct combination of techni- 
eal factors such as time, kilo- 
voltage and milliamperage for the 
particular job at hand. 


Model B comprises the self-con- 
tained High Tension Transformer 
Unit which includes a specially de- 
signed industrial x-ray tube and 
two oil immersed valve tubes and a 
set of copper water cooling coils. 
The automatic Control Panel is the 
same as supplied with the Model 
“C” Unit, 

Standard Industromatic Units 
are built for heavy duty, around- 


the-clock service. Write for speci- 
fications. 








Complete Information 
Promptly on Request 


STANDARD X-RAY COMPANY 


General Offices & Factory 
1932-42 N. Burling St 


eers in X-Ray Equipment Sales and Service Depots 





for over 30 years Chicago in all Principal Cities 
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The MUNNING SALT SPRAY TEST EQUIPMENT 


for determining Resistance to Corrosion 


The salt spray method is the most practical for ascertaining the value of electro 
deposited articles by testing for corrosive resistance of the base metal and perme- 
ability of the plated coating. 


This Munning Improved Model shown above conforms to army, navy and areo- 
nautical specifications, and is recommended for producing accelerated corrosion 
tests to simulate service behavior. 


Let us give you further details. Write or "phone. 


MUNNING & MUNNING Inc. 


Engineers @ Designers @ Manufacturers 


Main Office and Factory: 202-208 Emmett St., Newark, N. J. 
NEW YORK -—— PHILADELPHIA — WOONSOCKET, R. |. 











ITREOSIL 


IMMERSION HEATERS 


Vitreosil Electric Immersion Heaters are 


of particular value in many instances 


: , ; ust ba 
wre ie oo ene ol 


ted. For such applicatio 
wehees of the heating unit combines a 
advantages of being acid-prool, ag ¥ 
electrical insulator, and resistant to seve 
thermal shock. 

Vitreosil (99.8% SiO,) is unaffected by 
all halogens and acids, regardless of tem- 
perature or concentration, with the —_ 
tion of fluorine, hydrofluoric and phos- 


phoric. 

Vitreosil Electric Heaters are —— 
in lengths ranging from 10 to 30 inches 
with k.w. ratings of .25 to 5.0. 


ite for full details and 
icelagtions of Vitreosil Elec- 
tric Immersion Heaters. 


TTP THERMAL SYNDICATE, LTD. 


NEW YORK, N. 1. 
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gineering, Lowell Textile Institute, 
will deliver his presidential address, 
New officers for the ensuing year will 
also be introduced. 

The Marburg Lecture 

The annual Edgar Marburg Lecture 
is always an outstanding event. This 
year the 18th Lecture will be delivered 
Wednesday, June 30, at 4:30 p.m, 
by L. J. Markwardt, Chief of the Di- 
vision of Timber Mechanics, U. §. 
Forest Products Laboratory, Madison, 
Wis. His subject will be, “Wood as 
an Engineering Material.’’ 

General arrangements for the 
Pittsburgh meeting are in the hands 
of the district committee, headed by 
A. R. Ellis, president of the Pitts. 
burgh Testing Laboratory, with J. J. 
Shuman, inspecting engineer of the 
Jones & Laughlin Steel Corp., vice. 
chairman; and H. H. Ambrose, of the 
Gulf Research & Development Co 
secretary. 

It is expected that there will be a 
very large number of committee meet- 
ings, with Monday, June 28, set 
aside for such gatherings. A large 
number of the committees will also 
meet on Tuesday, June 29, without 
conflicting with the technical sessions 
which start that day. And throughout 
the week many of these will find hours 
when meetings can be held. 


"? 








DON’T BE 


PENNY-WISE AND TON-FOOL!S# 
ABOUT SCRAP! 


Run Your Som Prasrem According to 
is Rule: 


If it hasn’t been used for three months, and if 
some one can’t prove that it’s going to be used 
in the next three—sell it—or scrap it! Scrap 
and used equipment dealers pay well for use- 
able machinery and materials. 

It’s easy to salve your salvage conscience by 
turning in the junk you’d been meaning to get 
rid of anyway. But this is not enough! 

To end the shortage of heavy steel scrap you've 
got to dig deeper. Mills are going to need 
about 26,000,000 tons of purchased scrap this 
year! To make sure that the men we've sent 
to war will have the weapons they need, you've 
got to get rid of every piece of idle “slacker” 
metal in your plant. Sell it—either as crap or 
as second hand equipment. 


Can’t Get Enough Copper 


Shortest of all is copper, and officials say this 
critical shortage will continue for the duration. 
Copper refineries are not operating at full ce 
pacity . . . when they should be running wi 
open! Who knows how long that one scarcity 
may delay the final big push? 


Deduct Value From Your Income Tax 


Remember . . . if the item you scrap still ap 
pears on your books, it can be deducted. Other- 
wise it cannot. This is a matter for your 
accountant or attorney to decide. Even if not 
deductible, don’t hoard it. For used machinery 
especially there’s a big and continuing demand. 
Somebody needs it—badly! 


BUSINESS PRESS INDUSTRIAL SCRAP 
COMMITTEE 


Room 1310, 50 Rockefeller Plaza, N. Y. © 


If you have done a successful salvage job o 
your plant, send details and pictures to 
magazine. Send for booklet-—“Primer of I 
dustrial Scrap.” 


—— 
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Now Provided By These 


®@ INSIDE OF Me 
HOLE OR 


INCH DIAMETER 
Ye INCH SLOT 


INCH DIAMETER 
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NEW PROFILOMETER* ACCESSORIES 


The Profilometer continues to increase in its 
usefulness ... with new accessories being 
developed regularly to make possible the 
measurement of almost any type of surface 
on which roughness must be accurately deter- 
mined, Illustrated here are a new piloting 
fixture and a new type of tracer—both avail- 
able to Profilometer users. 


TYPE “A” PILOTING FIXTURE — Supplied 
with an ample surface plate to provide a 
steady and rigid mounting for the parts to be 
measured. The stroke is adjustable from 1/32 
inch to 1 inch, It may be used with type “K” 
Tracer as shown or with other Profilometer 
tracers used for mechanical tracing. With it, 
some of the most exact measuring jobs are 
easily performed. 


TYPE “K” TRACER—(Shown mounted on 


Piloting Fixture) Specially designed for meas- 
uring in very narrow slots and holes. This 
tracer uses no piloting skids—the diamond 
being the only contact with the surface. For 
measuring on a wide range of curvatures and 
tapers, the diamond is self-adjusting after the 
initial setting has been made. Present models 
make possible measurements in 4 inch holes 
to a depth of 13 inches, and in 1/16 inch 
holes to a depth of 4 inch. It operates with 
any Profilometer. 


Both the Piloting Fixture and Tracer are suffi- 
ciently flexible in their design that they can be 
modified to meet the requirements of specific 
jobs. Inquiries concerning these two Profil- 
ometer accessories should be accompanied 
by a description of the particular measuring 
problem so that all information which may 
be of interest to you can be sent without delay. 


*Profilometer is the trade name registered in the U.S. Patent Office by Physicists Research Company 





PHYSICISTS RESEARCH COMPANY 


Manufa wre af Electronic Production Gaging Justruments 


945 SOUTH MAIN STREET! LNN ARBOR, 
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FOR METALLURGICAL ENGINEERS 


Problems In Production-Metallurgy 


METALLURGICAL PROBLEMS—2ND EDITION. 
By Allison Butts. Published by McGraw- 
Hill Book Co., Inc., New York, 1943. 
Fabrikoid, 6% x 9% in., 446 pages. Price 
$4.00. 

The present edition, appearing about ten 
years after Professor Butts’ first rewriting 
of Richards’ ‘Metallurgical Calculations,” 
has been revised to accommodate changes 
in fundamental data and metallurgical prac- 
tices, to clarify the original text for in- 
Struction purposes, and to offer new and 
more up-to-date problem material. Some 
20 pages have been added, chiefly dealing 
with thermodynamic methods. Even though 
both the original and revisions were de- 
signed primarily as a college text, this 
book should prove as ubiquitous an aid 
to metallurgical engineers as was the orig- 
inal “Bible” of the genial Joseph W. to 
a preceding generation. Enough revised 
fundamental data are tabulated to supply 
most of the figures needed for off-hand 
calculations. 

The examples and problems, from virtu- 
ally every phase of metallurgical practice, 
are excellently chosen for illustrative and 
informative purposes. Were the times less 
febrile, we oldster metallurgists might well 
gain needed professional rejuvenation by 
taking time off to essay the interesting ex- 
ercises offered. The author has taken 
such educative pains leading from the 
simplest considerations to the beginning 
of a modern viewpoint as may be required 
for a text of this sort. Even a metallurgist 
25 years out of school should be able to 
work the problems with no more than 
deserved anguish. 

That the author should feel it neces- 
sary to state in his preface “. . . knowl- 
edge of higher mathematics is still rela- 
tively unimportant in the use of the 

. .. is a sad comment on the 
professional education and status of the 
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metallurgist, too frequently and too long 
dominated by deans of mining schools. It 
appears that students of the art that con- 
sumes a major part of the world’s indus- 
trial fuel and energy still acquire as un- 
dergraduates only a casual smattering of the 
science of thermodynamics. 

—C. G. MAIER 


General Metallography 


GENERAL METALLOGRAPHY. By Ralph L. 
Dowdell, Henry S. Jerabek, Arthur C. For- 
syth and Carrie H. Green. Published by 
John Wiley & Sons, Inc., New York, 1943. 
Cloth, 6% x 9% in., 292 pages. Price 
$3.25. 


This is an introductory textbook for en- 
gineers in general, though the space on etch- 
ing technique, as well as the general treat- 
ment, indicates that the metallurgical en- 
gineer who will use metallographic tech- 
nique has been most kept in mind. One 
would have expected Jominy hardenability 
testing and the N. E. steels to be featured. 

A considerable amount of handbook data 
is included, some of it of general utility, 
some rather unrelated to the text. Four 
pages of tensile data on steels at low 
temperatures are included without reference 
to low temperature impact behavior. The 
useful binary constitution diagrams in 
Sachs-Van Horn are copied in the appen- 
dix. - 

In general, the material covered is that 
normal to the general subject, is clearly 
presented, and though sketchy, is suitable 
for its purpose, that of an introductory text. 
Other courses in materials of engineering 
would have to follow to give any brand of 
engineer a working grasp of the subject. 

The book is evidently not designed for 
use by beginners who are working up the 
subject on their own, without benefit of 
instruction, and would not be outstanding 


for such use, but it is meant for classroom 
use, and for this seems adequate. 
—H. W. Guterr 


Four-Language Dictionary 


DICTIONARY OF SCIENCE AND TECHNol. 
OGY IN ENGLISH-FRENCH-GERMAN-SPAN. 
isH. By Maxim Newmark. Published by the 
Philosophical Library, New York, 1943, 
Cloth, 6% x 9% in., 386 pages. Price 
$6.00. 


This dictionary will prove of consider. 
able value to many technical, scientific and 
other readers. It is stated to be the out. 
growth of some 10 yrs. of experience in 
teaching the reading and translation of 
scientific and technical material in foreign 
languages to the students of a polytech- 
nical institution. 

The result is the present dictionary of 
French, German and Spanish equivalents, 
synonyms and definitions of a basic list 
of some 10,000 English terms currently 
used in the polytechnical and scientific 
fields. In these four languages it con- 
tains approximately 45,000 terms with the 
total, including cross-references, close to 
50,000. Two-way use of any of these 
languages with the English is possible 
because each entry is numbered and there 
are separate indices of French, German 
and Spanish terms, correspondingly num- 


bered. The sole exception is compound 
terms. 

The dictionary is adapted for foreign 
language reading in science and tcchnol- 


ogy and, as its author hopes, it wil! pro- 
vide a valuable reference work for tech- 
nical and engineering libraries and for 
many research workers in the fields of 
chemistry, physics and engineering. 

A feature that is emphasized is 2 more 
complete listing of current scientific, tech- 
nical and aeronautical terms than is ob- 
tainable from any other bilingual or mul- 
tilingual dictionary, such as bombsight, 
butadiene rubber, radio beam, paratroops, 
etc. 

—EpwIn F. CONE 


Other New Books 


Nitripinc Furnaces. Collected and arranged 
by D. Landau. Published by The itralloy 
Corp., New York, 1943. Paper, 6#9 m., 99 
pages. Free upon request. Responding to 4 
demand that has persisted for some time for 
a practical text dealing with nitriding furnaces, 
The Nitralloy Corp., has recently published am 
illustrated booklet. The contents ar divided 
into four parts: Part I. Nitriding and Nitriding 
Furnaces. Part II. Ammonia and Its Handling. 
Part III. Determination of Furnace Size for 
Nitriding. Part IV. Instruments for measuring 
Ammonia Flow, etc. Many worthwhile im 
portant facts are included. Lists of nitriding 
agents and manufacturers of nitriding furnaces 
are included. 


Harpness. By D. Landau. Published by The 
Nitralloy Corp., New York, 1943. Paper, 6#9 
in., 105 pages. Free upon request. The sub- 
title of this booklet reads as follows: “A 
Critical Examination of Hardness, Dynamic 
Hardness, and an Attempt to Reduce Hardness 
to Dimensional Analysis.” This statement ¢% 
plains rather fully the scope. The Nitralloy 
Corp. believes that a study of dynamic hardness 
will, once the principle is thoroughly unde 
yield important advances in engineering. 
leading instruments used for testing hardness 
are illustrated and fully discussed. A bibli- 
ography of 60 references is included. 
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What invisible substance 


can decapitate a man? 


T sea, there is one order seldom given 
on fighting ships, except under battle 
conditions. 


It is: Emergency Full Speed Ahead. 


When it is given, the ship groans with the 
blast of power slammed into her. A pinhole 
imperfection in a superheated steam pipe, 
if it gave way then, would let loose a knife 
of invisible superheated steam that could 
decapitate a man crossing its path. 


Those imperfections don’t happen on 
American ships. One reason they don’t 
happen is because of careful radiographic 
inspection methods used in industry. Flaws 
are found before they can be fatal. 


At Agfa Ansco we were able to adapt our 
knowledge of medical x-ray emulsions to 
this industrial work. 


We were able to improve industrial emul- 
sions. 


Two of them: Ansco Superay ‘A’, and Ansco 
Superay ‘B’, although only a year old, are 


already famous. Superay ‘B’, for example, 
can capture flaws so minute that they 
cannot be detected by any other 
method of inspection. 


With our research accelerated by wartime 
pressure, you can be sure that you'll be 
benefiting from even greater improvements 
in x-ray emulsions. . . now and in the near 
future. 





Agfa Ansco 


BINGHAMTON, NEW YORK 


X-RAY FILMS 











KEEP YOUR EYE ON ANSCO FIRST WITH THE FINEST 
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Manutacturers 


literature 


YOURS FOR THE ASKING 


1 Ferrous Metals 


—— - + 





ALLOY STEELS 


Steel Analysis Chart. American Steel & 
Wire Co. AISI, SAE and NE steels, their 
analyses and numbers, have been compiled 
in the form of a wall chart, very con- 
venient for reference. (1-218) 


Machinery Steel Selector. WHorace T. Potts 
Co. This guide for the proper steel for 
a given duty describes the Elastuf group 
of steels in terms of ready-for-use physical 
properties, soft-pedalling chemical analysis. 

(1-215) 


High Strength Steel. Alan Wood Steel 


Co. (1-1) 
Low Alloy Steel. Bethlehem Steel Co. 
(1-117) 

High Strength Steel. Inland Steel Co. 
(1-90) 


Molybdenum Steels and Irons. Molybdenum 
Corp of America. (1-133) 
Magnet Steels. Simonds Saw & Steel Co. 
(1-209) 


CARBON STEELS 


Warehouse Steel. Bernard Epps & Co. 
Special bulletin, No. 16-B, presents an in- 
ventory of sheets, plates and strip in their 
Detroit warehouse, as of April 5. Gage, 


size and weights are listed. (1-216) 
Cold-Finished Steels. Bliss & Laughlin, 
Inc. (1-206) 


HIGH SPEED STEELS 


High Speed Steel. WH. Boker & Co., Inc. 
This 4-page folder deals with “Twin Mo — 
the high speed steel of the future.” It 
deals exclusively with chemical and physi- 
cal properties, and lists its uses. Curves 
supplement the tabular data. (1-217) 


STAINLESS STEELS 


Special Steels. Allegheny Ludlum Steel 
Corp. (1-196) 
Characteristics of Stainless Steels. Cru- 
cible Steel Co. of America. (1-172) 
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Stainless Steel Identification Data. Peter 
A. Frasse & Co., Inc. (1-138) 
Stainless Clad Steel. Ingersoll Steel & 
Disc Div., Borg Warner Corp. (1-104) 
Stainless and Heat-Resisting Steels.  Re- 
public Steel Corp. (1-178) 
Air-Hardening Die Steel. Jessop Steel Co. 
(1-205) 


TOOL AND DIE STEELS 


Proper Tool Steel. Carpenter Steel Co. 
This 4-page circular discusses the 315- 
page textbook “Tool Steel Simplified,” by 
Frank R. Palmer. It tells how to select 
and heat treat the proper steel to make 
any kind of a tool. (1-219) 


Tool Steel. Ziv Steel & Wire Co. Here 
is a “tool steel selector,” a novelty in 
celluloid, whereby one slides a card out 
of an envelope, arranges the pointer cor- 
rectly, then reads in the slot the charac- 
teristics of that steel. (1-214) 





2. Non-Ferrous Metals | 





COPPER AND ITS ALLOYS 


Extruded Bronze. Ampco Metal, Inc. Bul- 
letin No. 109, a single page, tells of the 
company’s new bronze extrusion mill for 
the production of aluminum bronzes and 
other copper-base alloys. An outline of 
how the bronze barstock is made is giv€n. 


(2-219) 

Condenser Tubes and Plates. American 
Brass Co. (2-108) 
Oxygen-free Copper. American Metal Co., 
Ltd. (2-145) 
Bronze Bar Stock List. Johnson Bronze 
Co. (2-175) 


Forgeable Tin-free Bearing Metal. Mueller 
Bra$s Co. (2-165) 
Phosphor Bronze. Phosphor Bronze Smelt- 
ing Co. (2-213) 
Leaded Bronze. Sumet Corp. (2-209) 





LIGHT METALS 


Magnesium Alloys. American Magnesiym 
Corp. More data sheets, dated Feb, ; 
1943, have been issued in loose-leaf form, 
consisting largely of straight reading mat. 
ter, with an occasional table and diagram. 


(2-218) 


Ingot Metal. Bohn Aluminum Co., Mich. 
igan Smelting & Refining Div. (2-204) 
Magnesium Alloys. Dow Chemical Co. 


2-104 

Aluminum and Its Alloys. rihigine Fall 
Smelting & Refining Corp. (2-205) 
Aircraft Aluminum Alloys. Reynolds 
Metals Co. (2-195) 


LOW-MELTING METALS 
Lead and Tin Products. Alpha Metal « 


Rolling Mills, Inc. (2-169) 
Babbitts. American Smelting & Refining 
Co., Federated Metals Div. (2-193) 
Lead-Base Anti-Friction Alloy. Graphi- 
tized Alloys Corp. (2-183) 
Babbitt Bearing Metals. Magnolia Metal 
C (2-191) 


oO. 
Lead. St. Joseph Lead Co. (2-188) 


NOBLE METALS 


Industrial Silver. American Platinum 
W orks. (2-200) 
Silver. Sherman & Co. (2-184) 


SPECIAL METALS 


Special Alloys. Driver-Harris Co. ‘D-H 
Alloy Craftsman,” Vol. 3, No. 2, presents 
sidelights on the applications of the com- 
pany’s nickel, chromium, copper, iron and 
manganese alloys. (2-216) 


Indium. Indium Corp. of America. “A 
Bibliography of Indium — 1941-1942 
Supplement” is the title of a 46-page 
booklet, listing trade and technica! publi- 
cation articles and textbooks, and giving in 
a nutshell what that article has contributed 


to knowledge. (2-217) 
Cemented Carbide. Callite Tungsten Corp. 
(2-212) 

Hard-Facing Metals. Coast Metals, Inc. 
(2-211) 

Resistance Alloys. Wilbur B. Driver = 
(2-167 

Rare Metals, Alloys and Ores. Foote 
Mineral Co. (2-19) 





3. Engineering Design 





ALLOY CASTINGS 


Stainless Steel Castings. Atlas Foundry 
Co., Atlas Stainless Steel Castings Dw. 


(3-266) 

Heat Resisting Alloy. Chicago Steel Foun 

dry Co. (3-19) 

Stainless Castings. Cooper Alloy ae 
Co. : 

Corrosive Handling Equipment. re — 


Co, 
Iron Alloy Castings. Duriron Co., Inc. 
(3-231) 
X-ray Tested Castings. Electro Alloys 
(3-74) 


Co. . 
Corrosion and Heat Resistant Castings. 

Michiana Products Corp. (3-91) 
Cast Alloy Furnace Parts, Standard Alloy 

Co., Inc. (3-251) 
Alloy Castings. Sterling Alloys, I 


nc. 
(3-261) 
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CASTINGS—IRON, STEEL, NON-FERROUS, 
ETC. 


Tool Shanks. Cooper-Bessemer Corp. A 
comprehensive description of “Victory” 
shanks in 12 pages is both useful and orna- 
mental. The forepart tells why Meehanite 
metal is used for shank castings. A double- 
page spread of large-sized photos shows a 
wide variety of shanks. (3-311) 


Heat Treated Aluminum Castings. Acme 
Pattern & Tool Co., Inc. (3-290) 
Heat and Corrosion Resistant Castings. 
American Manganese Steel Div., Amer- 
ican Brake Shoe & Foundry Co. (3-204) 


Heavy-Duty Bronze Castings, Cramp 
Brass & Iron Foundries Div. (3-83) 
Special Castings. Hamilton Foundry & 
Machine Co. (3-296) 


High Strength Castings in Industry. Mee- 


hanite Research Inst. (3-94) 
Non-Ferrous Castings. Metal & Alloy 
Specialties Co. (3-298) 
Non-Ferrous Castings. Thomas Paulson & 
Son, Inc. (3-268) 
Centrifugal Castings. Shenango-Penn Mold 
Co. (3-250) 
Vanadium in Cast Steels. Vanadium Corp. 
of America. (3-196) 
FORGINGS 
Drop Forgings. Drop Forging Assoc. 
(3-237) 
Special Forgings, Etc. Uarrisburg Steel 
Cort 3-292) 
Drop, Hammer and Upset Forgings. 
Kropp Forge Co. (3-279) 
Pressed and Forged Products. Lenape Hy- 


draulic Pressing & Forging Co. (3-211) 


METAL PARTS 


Stamped, Drawn, Formed Parts. Goat 
Metal Stampings, Inc. A 4-page folder 
gives an outline of production facilities, 
arranged as follows: Type of product, 
typical parts produced, equipment, equip- 
ment capacity, and remarks, (3-313) 


Miniature Precision Bearings. Miniature 
Precision Bearings. Radial and pivot-type 
bearings from 1/8 to 5/16 in. O.D., in 
both steel and non-magnetic beryllium, are 
described in Bulletin No. 43. A double 
spread tabulation gives dimensions and Joad 


ratings. (3-312) 
Pressed Metal Stampings. American Pul- 
Ry Co. (3-297) 
Bronze Bushings. Atlas Brass Foundry, 
Inc. (3-305) 


Fittings for Weld-Type Construction. Bon- 
ney Forge & Tool Works. (3-199) 


Thermostatic Bi-Metal. W.M. Chace Co. 


(3-178) 

Blind Rivets, Cherry Rivet Co. (3-294) 
Permanent Magnets. Cinaudagraph Corp. 
(3-260) 

Contact Metals. Fansteel Metallurgical 
Corp. (3-289) 
Thermostat Metals. General Plate Div., 
Metals & Controls Corp. (3-181) 
Electrical Contacts. Gibson Electric Co. 
(3-76) 

Beryllium Copper Brush Springs. Instru- 


ment Specialties Co., Inc. (3-278) 
Sheet Metal Parts. Kirk & Blum Manufac- 


turing Co, (3-238) 
Wear Resistant Precious Metal Parts. 
Permo Products Corp. (3-65) 


Oil-less Bronze Bearings. R. W. Rhoades 
Metaline Co. (3-142) 


NON-METALLICS 


Heat Resistant Glass. Corning Glass 
howe Literature describes the versatility 
of glass, such as adaptation to custom 
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finishing, close tolerances possible, resis- 
tance to corrosion, and ease of cleaning 
and joining to other materials, such as 
metals. (3-319) 
Rubber Substitute. B. F. Goodrich Co. 
Catalog Section No. 9028 describes Koro- 
seal, a plasticized polyvinyl chloride, for 
use as linings for als made of welded 
steel, wood or concrete, resistant to many 
strong corrosives. There are photos, tables 
and a list of typical installations now in 
service. (3-308) 
Synthetic Rubber. United States Rubber 
Co. Five commercial types are set forth 
in a 40-page booklet, illustrated copiously 
with full-page pictures. Several graphic 
charts and diagrams of molecular arrange- 


ments clarify the text. (3-316) 
Plastics. Bakelite Corp. (3-287) 
Plastics for Industry. Catalin Corp. 
(3-232) 
Insulating Material. Continental Diamond 
Fibre Co. (3-300) 
Plastics in Product Design. Durez Plas- 
tics & Chemicals, Inc. (3-93) 


Plastic Data Book. Formica Insulation Co. 


(3-210) 

Corrosion-Resistant Equipment. UHaveg 
Corp. (3-271) 
Glass. Libbey Glass Co. (3-299) 
Plastic Tubing and Fittings. Elmer E. 
Mills Corp. (3-247) 
Plastics. Monsanto Chemical Co., Plastics 
Div. (3-277) 
Ceramic Plastics. Westinghouse Electric 
& Mfg. Co. (3-236) 


POWDER METALLURGY 


(See also Sec. 2—Special Metals; Sec. 3— 
Metal Parts; and Sec. 8—Metal Powder Proc- 
essing) 


Porous Bronze Bearings. Bound Brook 
Oil-Less Bearing Co. Many parts, minute 
and fairly large, are illustrated in this 
8-page booklet. One page lists numerous 
applications. Followers of powder metal- 
lurgy should be interested. (3-310) 


PLEASE PRINT 





In this Manufacturers’ Literature 
INDEX, mew bulletins are given 
complete reviews, previously 
described older bulletins are merely 
listed in their proper places. 





Powder Metallurgy 
Metallurgy, Inc. 


Powder 
(3-89) 


Products. 


TUBING 


Special Tubing. Summerill Tubing Co. 
Bulletin No. 443 contains 12 pages of 
data on many specialties, including tapered 
and formed tubes. It has a guide chart 
on chemical composition of 25 metals en- 
tering the tubing. (3-309) 
Welded Steel Tubing. (Price $1.00). 
Jackson Steel Tube Co., Inc. (3-282) 
Special Tubing. Precitube Corp. (3-280) 
History of Piping. Tube Turns, Inc. 


(3-303) 
Pipe Protection Methods. ‘Tubing Seal- 
Cap, Inc. (3-272) 


OTHER METAL FORMS 


Metal Stampings. Bossert Co., Inc. De- 
sign and production of all kinds of stamp- 
ings done at the company’s shop are 
described in a 16-page booklet, the story 
being told largely with photographs and 
captions. (3-318) 
Screens Made by Electroplating. C. O. 
Jelliff Mfg. Corp. A 2-page reprint from 
the house organ of the International Nickel 
Co., Inc. describes a new process for the 
roduction of integral structure in meshes 
rom 16 to 400, which require no weav- 
ing. (3-317) 
Spinning Equipment. Milwaukee Metal 
Spinning Co. A 4-page folder cites the 
advantages of metal spinning and describes 
a difficult application that has very satis- 


factory results. (3-315) 
Pre-Plated Metal. Apollo Metal Works. 
(3-307) 

Steel Stampings. Worcester Pressed Steel 
Co. (3-273) 





4. Melting * Refining « Casting 














ALLOYING AGENTS 


Exothermic Alloying Agent. Chromium 


Mining & Smelting Corp., Ltd. (4-47) 
Ferro Alloys, Deoxidizers, Etc. Electro 
Metallurgical Co. (4-49) 








Recuperators for the Steel Industry. Fitch 
Recuperator Co (4-121) 
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Lithium Copper. P. R. Mallory & Co., Aluminum Pattern Material. International 


Inc. (4-55) Pulp Co. “Mouldene’’ for manufacture of 
Titanium, an Alloying Agent. Titanium aluminum master patterns and matchplates 
Alloy Manufacturing Co. (4-144) is described in two pages, being devoted 
Graphite Briquettes. U. S. Graphite Co. chiefly to how to use in mixtures with 
(4-112) other material. (4-150) 

Metal Reclamation. WHardinge Co. (4-80) 

AUXILIARIES Foundry Equipment. Modern Equipment 
Bond for Foundry Sand. American Colloid Co. (4-146) 
Co. A single page expounds Volclay ben- Mold and Core Wash. Refractory Mica 
tonite and how it helps to prevent blows, Products, Inc. (4-107) 


scabs, porosity, rough finish, etc. (4-148) Graphite Crucibles. Ross-Tacony Crucible 


Co. (4-137) 
Graphite. Joseph Dixon Crucible Co. A * = ' 
13-page booklet, entitled, “New Graphite Core Oils. Swan-Finch Oil Corp. (4-118) 


Know-How Package,” explains numerous Foundry Equipment. Tabor Manufacturing 
important applications of graphite and Co. (4-147) 
hints on using it with other ingredients. Special Crucibles. Western Gold & Plat- 

(4-152) inum Works. (4-122) 
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Ohe BEARING that 


LUBRICATES 
itself 


Oil is the life blood of every motive unit. 
In order to gain smooth, quiet operation; 
long, satisfactory bearing life, we must 
have the right amount of oil . . . in the 
right place .. . at the right time. 


Johnson LEDALOYL bronze bearings 
rovide this type of performance. Even- 
y distributed over all surfaces of every 

LEDALOYL bearing are millions of tiny, 

evenly spaced pores. Each of these 

& res serve as miniature oil reservoirs. 
eat, generated by the turning of the 

J shaft, draws the oil from the pores into 

oo the bearing area. Thus, a thin, protect- 
ing film of lubricant separates the shafi 

© from the bearing, reduces friction to a 
minimum and assures long, satisfactory 

life. When the shaft stops, the oil is 

Over absorbed by the bearing. 


; Johnson LEDALOYL Bearings will hel 
2000 Stock Sizes you simplify your Seater problems 
'. » . Cut your installation costs. Before 
- + @tieinle you fo make you siastin a new design, get the facts - 
a further saving in regarding LEDALOYL. A Jo n Enai- 
time and money. Write neer will gladly review your applica- 
for our new catalogue. tions at your convenience. Why not call 
him in... TODAY? 





JOHNSON BRONZE 





769 S$. MILL STREET NEW CASTLE, PA. 
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REFINING AGENTS 


Materials for the Foundry. Foundry Sep. 
ices, Inc. (4-116 
Deoxidizers. Pure Chemical Co. (4-132) 


MELTING FURNACES AND PARTS 


Crucible Furnaces. Stroman Furnace & 
Engineering Co. Melting furnaces fos 
brass, bronze, aluminum, magnesium and 
other non-ferrous metals are dealt with jp 
a 4-page folder, highly illustrated. (4-149) 


Side Blow Converters. Whiting Corp. A 
4-page folder uses for a headline: “Re. 
search Brings Back the Converter.’’ Among 
the topics are: Low installation cost, pro. 
duces high-grade and low-sulphur steel, 
flexible in operation, easy to operate and 


continuous metal supply. (4-153) 
Induction Furnaces for Aluminum Alloys, 
Ajax Engineering Corp. (4-95) 
Furnaces for Aluminum. Ajax Metal Co, 
(4-145) 

Electric Furnaces. American Bridge Co, 
(4-82) 

Laboratory Crucible Furnace. Campbell- 
Hausfeld Co. (4-105) 
Cutting Crucible Costs. Crucible Manu. 
facturers’ Assoc. (4-36) 
Crucible for Non-Ferrous Melting. Electro 
Refractories & Alloys Corp. (4-96) 
Melting Furnaces. Harvey Furnace Co, 
(4-133) 

Die Casting Machines. Lester-Phoenix, 
Inc. (4-117) 
Regenerative Furnace System. Morgan Con 
struction Co. (4-72) 


KAW MATERIALS 


Production of Silvery Pig Iron. Jackson 
Iron & Steel Co. (4-91) 


5. Heating + Heat Treatment | 


ATMOSPHERES AND GENERATORS 

SO. in Magnesium Industry. Ansul Chem- 
ical Co. (5-379) 

Ammonia Dissociator. Drever Co. (5-205) 

Pure Carbon Monoxide. Girdler Corp, 





Gas Processes Div. (5-386) 
Control of Furnace Atmosphere. C. I, 

Hayes, Inc. (5-33) 
AUXILIARIES 


High Temperature Fans. Mahr Mfg. ©. 
A 4-page folder, No. 1070, deals with re 
circulating fans for either high or low 
temperatures. The brief text is augm 
by diagrams, photos and specification tables. 
(5-420) 
Sub-Zero Chilling. Motor Products Corp, 
Deepfreeze Div. The Santocel Cascade 
—120 deg. F. Unit is described on one 
page, this being one of a series of 
letins on various freezing equipment. 
(5-425) 
Carburizer Screening Machine. Thurmet 
Engineering Co. A machine that cleans 
pat compounds efficiently, the Cat 
co-cleaner, is described in a 2-page 


letin, a sectional view serving as illustra 
tion. (5-419) 


Oil Coolers. Bell & Gossett Co. (5-229) 


High Temperature Heating Elements. Gh 
borundum Co., Globar Div. (5-122) 


Specifications and Heat Treating Chat. 
Chicago Flexible Shaft Co. (5-264) 


Pressed Steel Pots. Eclipse Fuel Engineer 
ing Co. (5-352) 
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¢urnace Trays. Fahralloy Co. (5-407) 
Cold Temperature Processing. Kold-Hold 


Heat Exchanger for Metallurgical Opera- 

nons. Niagara Blower Co. (5-293) 
Sub-Zero Chest. Revco, Inc. (5-350) 
Wire Mesh Baskets. Rolock, Inc. (5-235) 
Furnace Door Hoists. Fred J. Ryan Co. 


(5-333) 
Infra-Red Lamps. Wabash Photolamp 
Corp. __ (5-404) 
Quenching Oil Coolers. Whitlock Mfg. 
Co. (5-318) 
BATHS AND COMPOUNDS 
Balanced Carburizing Baths. American 
Cyanamid & Chemical Corp. (5-135) 


Heat Treatment of Shells. E. F. Houghton 


& Co. (5-361) 
Heat Treating Materials. Kali Mfg. Co. 
(5-384) 


Salt Baths. Park Chemical Co. (5-199) 


BLOWERS AND COMPRESSORS 


Turbo Compressors. Spencer Turbine Co. 


(5-335) 

BURNERS 
Infra-Red Ray Burner. Carbomatic Corp. 
(5-398) 
Industrial Oil Burners. Fisher Furnace 
C (5-179) 
Gas Appliances. Johnson Gas Appliance 
( (5-286) 


ELECTRICAL HARDENING AND HEATING 


Elec Forging Heaters. American Car 
& Foundry Co. (5-23) 

Indu Heating Data Sheets. Induction 
H g Corp. (5-299) 

Hig/ quency Heating. Lepel High 
Fr ncy Laboratories, Inc. (5-340) 

Induction Heating Furnaces. Robinson In- 
duction Co. (5-387) 

FURNACES 

Gas Equipment. Charles A. Hones, Inc. 


Indust gas equipment and burners are 
dealt in a 30-page pamphlet, show- 


ing s ng and bench furnaces, torches, 
oven furnaces, muffle furnaces, melting 
furnaces, etc., all highly illustrated, and 
with ta ‘ (5-426) 
Aluminum and Magnesium Furnaces. Lind- 
berg Engineering Co. Bulletin No. 140, 
8 pages, shows many applications for ac- 
curate heat treatment of the light metals 
and their alloys. It shows furnace types 


available, explains the zone control meth- 
od for large loads, etc. (5-421) 
Carburizing Furnaces. Surface Combustion 
Div., General Properties Co., Inc. Contin- 
uous-type gas furnaces are depicted in a 
4-page folder. On the back are data and 
graphs, entitled, “Sidelights on Gas Car- 
burizing.”’ (5-423) 
Tool Room Furnace. Harold E. Trent Co. 
A 3-page folder concisely presents details 
of this hardening, annealing and _heat- 
treating bench type furnace. (5-424) 
Carburizing Gears. Ajax Electric Co., Inc. 

(5-399) 
American Electric 

(5-97) 


Furnaces and Furnace Equipment. Amsler- 


Electric Pot Furnaces. 
Furnace Co, 


Morton Co.. Inc. (5-256) 
Blowerless Furnaces. Baker & Co., Inc. 
| (5-168) 
High-Speed Steel Furnace. Bennett In- 
sured Steel Treating Co. (5-310) 
Industrial Furnaces, Dempsey Industrial 
Furnace Co. (5-342) 
Bright Annealing. Electric Furnace Co. 
(5-44) 
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Electric Heating General 
Electric Co. (5-284) 
Pot Furnaces. A. F. Holden Co. (5-409) 
Heat Treating and Laboratory Furnaces. 
K. H. Huppert. (5-303) 


Principles of New Atmosphere Furnaces. 


Equipment. 


Lithium Corp. (5-336) 
Annealing Machines. Morrison Engineer- 
ing Corp. (5-372) 
Car Hearth Furnaces. R-S Products Corp. 
(5-392) 


Electric and Fuel Car-Type Furnaces. W. 


S. Rockwell Co. (5-298) 
Gas-Fired Oven Furnaces. Rolnick Test- 
ing & Mfg. Co. (5-175) 
Heat Treating Furnaces. Salem Engineer- 
ing Co. (5-341) 
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Official U. S. Navy Photograph 


For the Engines of Our Naval Craft 


Michiana Trays and Fixtures Used 
in Heat-Treating Vital Parts 


@ The speed and power of the U.S. PT Boats give 
these fighters their advantages on offense and de- 
fense ... Reliability of their engines hinges on the 
dependable performance of every part, and 
MICHIANA well recognizes its responsibility in the 
production of the heat-resistant alloy furnace trays 
and fixtures used in the heat-treatment of vital parts 
of the famous Packard motors that power these craft. 
MICHIANA PRODUCTS CORPORATION, Michigan City, Ind. 





Bright Annealing Metal Strip. Sargeant 
& Wilbur. (5-200) 
Clean Hardening for High-Speed Tools. 


Sentry Co. (5-202) 
Electric Salt Bath Furnaces. Upton Elec- 
tric Furnace Div., Commerce Pattern 
Foundry & Machine Co. (5-295) 
Induction Heating Units. Van Norman 
Machine Tool Co. (5-396) 
Heat Treating Furnaces. Vulcan Corp. 
(5-243) 
Bright Hardening Equipment. Westing- 
house Electric & Mfg. Co. (5-157) 


OVENS 


Tempering and Drawing Furnaces. Des 
patch Oven Co. (5-239) 


MICHIANA 
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Infra-Red Equipment. Infra-Red  En- 


gineers, Inc. (5-401) 
Constant Temperature Cabinets. Precision 

Scientific Co. (5-413) 
Ovens for Finishing Processes. J. O. Ross 

Engineering Corp. (5-273) 
PROCESSES 


Surjace Hardening Stainless Steel. Indus- 
trial Steels, Inc. This 6-page pamphlet 
is treated similarly to that of a feature ar- 
ticle in a technical magazine, and describes 
a patent for hardening. (5-422) 


The Nitriding Process. Nitralloy Corp 
(5-278) 





| 6 Refractories * Insulation 











Linings for Ladles, Furnaces, Cupolas. Iron- 
ton Fire Brick Co. A single page describes 
Ironton “Caro-Line,” a highly siliceous 
refractory material. (6-122) 


Fire Brick. Walsh Refractories Corp. 
Products “for every refractory need" are 
described in an 8-page pamphlet, a feature 
of which is a center spread depicting many 


shapes of bricks. (6-123) 

Furnace Refractories. Armor-Clad Co. 
(6-107) 

Insulating Earth. Armstrong Cork Co. 
(6-121) 





JOINTLESS LINING saves neat 
i ANNEALING FURNACES 
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Refractory Insulating Concrete Speeds 
Installation, Reduces Maintenance 


The first of 12 bell-type annealing fur- 
nace covers in a large steel mill was 
lined with Refractory Insulating Con- 
crete, made with LUMNITE, about two 
years ago. In addition to low first cost, 
the linings offer these advantages: 


EASE OF INSTALLATION-—The furnace cover is in- 
verted. The mixture of LUMNITE, refractory- 
insulating grog and water, is cast in place. Arch 
is placed first; then forms are set and side and 
end walls are cast. 


SAVINGS IN MAINTENANCE—The monolithic lining 
resists the strain and shock of lifting and drop- 


ping in place. There are no joints to loosen or 
small units to drop out. 


SAVINGS IN OPERATION—Absence of joints in- 
creases efficiency of insulation. Low heat-storage 
and low conductivity save fuel in reaching and 
maintaining furnace temperature. 


Refractory Concrete and Refractory 
Insulating Concrete, both made with 
LUMNITE, are meeting the wartime 
needs of many steel mills. We offer the 
help of our representatives in making’ 
the most efficient use of LUMNITE, 
which is now available only for service 
in essential war production. The Atlas 
Lumnite Cement Company (United 
States Steel Corporation Subsidiary), 
Chrysler Building, New York City. 
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Heat insulation. Baldwin-Hill Co. (6-99) 
Dolomite for Electric Furnaces. Basic Re. 
fractories, Inc. 


(6-88) 
Plastic Super-Cement. Botfield Refrac- 
tories Co. (6-94) 
Refractory Coating Material. Brickseal Re. 
fractory Co. (6-67) 


Masonry Saw. Clipper Mfg. Co. (6-82) 
Flux Resistant Refractory. Corhart Refrac- 


tories Co. (6-95) 
Coating for Firebrick. Federal Refractories 
Corp. (6-118) 
Refractories Maintenance Coating. A. P. 
Green Firebrick Co. (6-70) 
Insulating Brick. Illinois Clay Products 
Co. (6-100) 
Asbestos and Magnesia Products. Keasbey 
& Mattison Co. (6-113) 


High Temperature Bonding Mortar. Lac- 
lede-Christy Clay Products Co. (6-87) 
Plastic Monolithic Firebrick. Mexico Re- 


fractories Co, (5-105) 
Super-Refractories Products. Miullite Re. 
fractories Co. (6-75) 
Insulating Refractory Concrete. Quigley 
Co., Inc. (6-18) 
Super Refractories. Charles Taylor Sons 
Co. (6-16) 
Silica Tubing and Rod. Thermal Syndicate, 
Ltd. (6-103) 


| 1. Welding 


BRAZING AND SOLDERING 


Silver Alloy Brazing. Handy & Harman. 
Information regarding the design of low 
temperature silver alloy brazed joints is 
presented in a 4-page folder, containing 
many illustrations, largely in miniature, 
and specification tables. (7-201) 


Phos-Copper Brazing. Westinghouse Elec- 
tric & Mfg. Co. Hints on good brazing 
and proper joint designs are given in a 12- 
page booklet, No. B-3201. Butt, scarf, 
shear and lap joints are considered, and dia- 


grams show proper designs. (7-204) 
Welding, Brazing Aluminum. Aluminum 
Co. of America. (7-192) 
Low Temperature Welding. Eutectic 
Welding Alloys, Inc. (7-152) 
Solder for Aluminum and Its Alloys. 
Metalloy Products Co. (7-125) 
Soldering, Brazing Flux. Special Chemi- 
cals Corp. (7-67) 


ELECTRIC ARC WELDING 


Arc Welders. General Electric Co. Type 
WD direct-current, single-operator welders 
are discussed in a 12-page bulletin, No. 
GEA-1440J. It shows the operation of 
these engine- or motor-driven welders, and 
cutaway illustrations depict construction 
details. Six advantages are listed. (7-209) 


Arc Welders. Hercules Electric & Mfg. 
Co. “The precision welder with the stream- 
lined arc” is described in a 4-page folder, 
arranged artistically. (7-206) 


Electrode Stubs. Lincoln Electric Co. “A 
Simple Plan for Electrode Stub Control’ 
is a 5-page reprint of a technical article, 
designed to save cost of welding Pea 
7-2 


00) 


Welding Equipment. American Agile 
Corp. (7-146) 
Electrode Color Chart. Arcos Corp. (7-78) 
A.c./d.c. Arc Welders. Dearborn Stove 
Co., Dearborn Welder Div. (7-165) 
Hard-Facing Alloys. Dymonhard Corp. of 
America. (7-136) 
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Austenitic Stainless Steel Electrodes, Wat- 


ischfeger Corp. (7-110) 
Ae Y elding Check List. Hobart Broth- 
ers Co. r eee gg 
Welding Electrodes. cKay Co. 
Arc-W elaing iss 
Corrosion- and Abrasion-Resistant Alloys. 
Wall-Colmonoy Corp. (7-123) 


FLAME-PROCESSING 


Blowpipes. American Gas Furnace Co. A 
2-page folder discusses blowpipes, one of a 
long series of bulletins. Much data is 
compressed into a small space, including 
illustrations and tables. (7-210) 


Oxyacetylene Welding and Cutting. Linde 
Air Products Co. (7-75) 


GAS WELDING 


Oxyacetylene Flame Adjustments. Air Re- 
duction Co. A single page gives 5 color 
pictures that are more eloquent and en- 


lightening than words. (7-211) 
Acetylene Generators. Adler Mfg. Co. 

(7-189) 

Bronze - Welding Alloys. Bridgeport 

Brass Co. (7-79) 

Tool Steel Welding Rods. Welding Equip- 

nt Supply Co. (7-131) 


RESISTANCE WELDING 


Relrigerated Welding. Frostrode Products. 
Technical and descriptive bulletin, No. 
F 4 pages, covers the complete ‘‘Fros- 
trode’ process of refrigerated welding, and 
p a lot of information into a small 
$1 (7-207) 
§ Welders. Eisler Engineering Co., 
in (7-181) 
Resistance Welder Control. General Elec- 
Co. (7-150) 
Seim Welders. Progressive Welder Co. 
(7-148) 
S; nd Seam Welders. Sciaky Brothers. 
(7-163) 
Electronic Welding Timer. Westinghouse 
ctric & Mfg. Co. (7-142) 
SUPPLIES 


Welding and Brazing Fluxes. Superior 
Flux Co. Four fluxes are described in new 
mailing pieces, of special interest to the 
aircraft industry. The text uses but few 
words to give specifications, prices and data 


on how to use. (7-202) 
General Utility Torches. Insto-Gas Corp. 
(7-175) 
Clean Welds. Midland Paint & Varnish 
Co. (7-191) 
Welding Supplies. Special Welding Alloy 
Co., Inc. (7-199) 
Metal Cutting and Welding Equipment. 
Victor Equipment Co. (7-139) 
RIVETTING 


Automatic Buckers. Aero Tool Co. This 
6-page booklet, generous with illustrations, 
presents, with no unnecessary words, the 
principle and application of this tool, 
which women can operate easily on rivets. 

(7-203) 


Explosive Rivets. E. 1. duPont de Ne- 
mours & Co., Inc. A 6-page bulletin gives 
data on selecting the proper size and type 


re. 
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of rivet, preparing holes, handling, stor- Straighteners. McWilliams Mfg. Co., Inc. ] 
ing and expanding the rivets, as well as This 4-page pocket-size bulletin describes 
the use and maintenance of the riveting the Corey straightener with photographs 
iron, (7-205) and brief paragraphs. (8-278) 


Die-Casting Machines. Reed-Prentice Corp. 

Full hydraulic die casting machines for 

° zinc-, tin- or lead-base alloys are por- 

8. Metal-Welding trayed in a 4-page bulletin, consisting 
largely of photos, diagrams and specifica- 

tion tables. (8-273) 


FORMIN 
” . Extrusion Presses, etc. John Robertson 
Presses. E. W. Bliss Co. Straight side Co., Inc. This 16-page pamphlet de 


corre 


eccentric shaft presses are described in a scribes lead encasing machinery, high pres f 
16-page catalog, with full page illustra- sure hydraulic pumps and closed lead melt ; 
tions, specification tables and occasional ing pots. The bulletin, Vol. 10, No. 4, is 
text. (8-272) called “Robertson Reminders.”’ (8-268) 













CASE J643 
Salt block dies. 
Ampco 18. | 
Used to form 
salt blocks. — | 
After 2 years on wis 
2-shift basis in 
excellent condition. 4 





2 Years hard service— 


“Still doing a good job” 


The corrosive action of salt—its abrasive effect on forming dies 
— the tremendous pressures needed in forming salt blocks — 
all combine to make ordinary salt block dies short-lived. But 
when one prominent manufacturer tried dies of Ampco Metal 
Grade 18, replacement problems were solved. “After two 
years on a 2-shift basis the dies were still satisfactory — good 
for many months of hard service,’’ reports this manufacturer. 


This experience has been oft repeated. Ampco Metal, that 
sturdy alloy of the aluminum bronze class, steps in and outper- 
forms ordinary bronzes — not only in salt block die service, but 
as parts for machine tools, aircraft, ordnance, and other equip- 
ment. Ampco Metal stands up against wear, fatigue, and abuse. 


Investigate this amazing bronze which delivers performance 
that is a credit to your selection. Ask for “File 41 — Engineer- 
ing Data Sheets.’’ Write today. 


A I 





AMPCO METAL, INC. 


DEPARTMENT MA-6 MILWAUKEE, WISCONSIN 








THE METAL WITHOUT AN EQUAL! 





1317 





Self-Contained Hydraulic Presses. Bald- 
win-Southwark Div. (8-65) 
Die Matrix Alloys. Cerro de Pasco Cop- 
per Corp. (8-106) 
Assembling Presses. Denison Engineering 
Co. (8-120) 
High Speed Presses. Di Machine Corp. 
(8-226) 

Drawing Compounds. Glyco Products Co., 
Inc. (8-264) 
Hydraulic Press. Hydraulic Press Mfg. 
Co. (8-140) 
Metal Extrusion Press. Hydropress, Inc. 
(8-210) 

Rotary Shears. Kling Brothers Engineer 
ing Works. (8-253) 
Fabrication of Steel. L. O. Koven & 
Brother, Inc. (8-189) 


Hydraulic Presses. Lake Erie Engineering 


Corp. (8-248) 
Drawing Lubricants. Magnus Chemical 
Co. (8-93) 
’ Turret Punch Presses. Wiedemann Ma- 
chine Co. (8-213) 
FORGING 
Hydraulic Presses. A. B. Farquhar Co., 
Ltd. (8-146) 
MACHINING 
Broach Sharpening Machine. Colonial 


Broach Co. An 8-page, descriptive bul- 


letin, No. CSI-43, describes the new uni- 
versal machine with text and photographs. 
(8-275) 








provide, on high priority orders, 





industrial immersion heating 


{with gas) for soft metal casting 


and for lead and salt bath hardenin., 


and annealing. Exclusive Kemp gas- 


air premixing guarantees high speed 


production, fuel saving, automatic, 


accurate temperature control. 


For details address The C. M. Kemp 





Baltimore, Md. 


Mig. Co., 405 East Oliver Street, 
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Abrasive Saws. A. P. de Sanno & Son, 
Inc. A 2-page display on a table type saw, 
No. 1, for dry cutting with radiac abrasive 
disks, is one of a series on the company’s 
products. (8-277) 


Tools. McKenna Metals Co. A new cat- 
alog, No. 43B, illustrates standard, non. 
standard and special tools. It gives specific 
information on origin and qualities of Ken- 
nametal, with examples of machining op- 


erations performed. (8-265) 

Cutting Oils. Cities Service Oil Co. 

(8-19) 

Universal Machine Vise. Universal Vise 

& Tool Co. (8-181) 
ROLLING 

Turks Head. Standard Machinery Co. 


(8-192) 


METAL POWDER PROCESSING 


Presses for Powdered Metals. Kux Machine 
Co (8-62) 


Metal-Powder Mixers. 
& Machine Co. 


Patterson Foundry 
(8-114) 


9. Cleaning © Finishing 


Industrial Cleaning. Odakite Products, Inc. 
An enlarged, 12-page third edition, 8 pages, 
gives concise information in data sheet 
form on cleaning, descaling, derusting, 
paint stripping and related techniques in 
54 essential plant maintenance jobs. 


(9-267) 

Washing and Drying Machines. American 
Foundry Equipment Co. (9-232) 
Airless Blast Cleaning. Dreisbach En- 
gineering Co. (9-229) 
Dust Collecting Equipment. Industrial 
Equipment Corp. (9-184) 
Pre-Cleaning for Plating. Macdermid, 
Inc. (9-110) 
Cleaning Compounds. Magnuson Prod- 
ucts Corp. (9-254) 


Heavy Duty Cleaning of Ferrous Metals. 
Pennsylvania Salt Manufacturing Co. 


(9-129) 

Light Steel Cleaning. Philadelphia Quartz 
Co. (9-195) 
Cleaning Equipment for Metals. N. Ran- 
sohoff, Inc. (9-230) 
Abrasive Cleaning. Vapor Blast Manuv- 
facturing Co. (9-166) 


CHEMICAL TREATMENTS 


Blackening Aluminum. Enthone Co. 
Operating instructions for aluminum and 
its alloys appear in a 4-page bulletin de- 
scribing Ebonol A, this pamphlet being one 


of a series. (9-278) 
Oxide Coating on Metals. Alrose Chemi- 
cal Co. (9-167) 
Black Finish for Steel. Du-Lite Chemi- 
cal Corp. (9-244) 


Finish for Steel. 


Chemicals for 
Metal Surfaces. 


Heatbath Corp. (9-243) 


Protecting and Coloring 
Mitchell-Bradford 


Chemical Co. (9-152) 
ELECTROPLATING 
Rectifiers. W. Green Electric Co. “Plan 


ning Rectifier Installations” is the title 
of a 2-page reprint from a technical maga 
zine. (9-277) 
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Zinc Plating. Turco Products, Inc. A 
14-page technical report on bright zinc 
plating as a substitute for cadmium plat- 
ing is designed for electro-platers and the 
metal trades generally. The new zinc 
cyanide baths, with their high throwing 
power, are described. (9-269) 
Salvage by Hard Chromium Plating. 

United Chromium, Inc. (9-18) 


METALLIC COATINGS (NON. 

ELECTROLYTIC) 

Re-Galvanizing Welds. Galv-Weld, Inc. 
(9-223) 


NON-METALLIC AND ORGANIC 
COATINGS 


Paints. §S. C. Johnson & Son, Inc. “War 
Formula Paints” is the title of a 10-page 
neat booklet containing a pocket on the 
inside rear cover in which are color cards 
and specification data. (9-270) 


Lacquers. Egyptian Lacquer Mfg. Co. 


(9-183) 

PICKLING | 
Pickling Inhibitor. American Chemical 
Paint Co. (9-208) 
Corrosion Resistant Ceramics. Atlas Min- 
| Products Co. (9-72) 
I Sulphate and Cartridge Cases. Mon- 

Chemical Co., Merrimac Div. 


(9-176) 
10. Testing * Control 


CONTROL INSTRUMENTS 


Controllers. Bristol Co. An 8-page bul- 
le No. A112, describes five types of 
convertible free-vane, air-operated control- 
lers, and gives information on converting 
from one type to another. (10-381) 
Heat Controls. Burling Instrument Co. 
Temperature and safety limit switches are 

bed in a 4-page pamphlet for various 


industries, such as aircraft and aluminum 
manufacturing, (10-378) 
Relays. Barber-Colman Co. (10-331) 
Proportioning Control System. Brown In- 

strument Co. (10-209) 
Flue Gas Amalyzer. Charles Engelhard, 

Inc. (10-143) 


Control Devices for Atmosphere Furnaces. 
Fischer & Porter Co. (10-373) 
Thermocouples, Etc. Arklay S. Richards 
Co., Inc. (10-355) 


HARDNESS TESTING 


Hardness Testing Machines. Riehle Test- 
ing Machine Div., American Machine & 
Metals, Inc. This 20-page pamphlet de- 
scribes the Vickers, a British machine. 
It abounds with photos, charts, diagrams 
and concise word description. (10-384) 
Diamonds for Hardness Testers. Indus- 

trial Diamond Co. (10-286) 
Portable Brinell Hardness Tester. Andrew 

King. (10-148) 


INSPECTION DEVICES 


Vernier Angle Gage. Engis Equipment 
Co. The clinometer gage, which employs 
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new principles in precision angle measur- 
ing, is described in a 4-page folder, well 
illustrated. (10-375) 
Fluorescent Inspection. Larrimore Sales 
Co. Visual inspection with fluorescent two- 
tube daylighting is set forth in a 2-page 
literature piece, giving general and specific 


information. (10-376) 
Strain Gages. American Instrument Co. 
(10-133) 


Surface Smoothness Tester. Brush Devel- 
opment Co. (10-192) 


PH Meters. Gamma Instrument Co. 


(10-334) 

Magnaflux Inspection. Magnaflux Corp 
(10-248) 
Surface-Roughness Tester Physicists Re- 
search Co. (10-262) 


Illuminated Magnifiers. E. W. Pike & Co 


(10-345) 

Gage Blocks. George Scherr Co., Inc. 
(10-351) 

Abrasive Wear Tests. Taber Instrument 
Co. (10-233) 


Filtration of Coolants. U. S. Hoffman 
Machinery Corp., Filtration Div. 
(10-370) 


MECHANICAL TESTING 
Strain Gage. Baldwin-Southwark Div. 


(10-314) 

Dynamometers. W.C. Dillon & Co., Inc 
(10-338) 

Fatigue Testing Machines Krouse Test 
ing Machine Co (10-201) 


War Blackening 


FOR ALUMINUM e COPPER e ZINC e STEEL 


EBONOL “A” FOR ALUMINUM 





A process for the direct blackening of aluminum and 
its alloys by simple immersion in two solutions. Jet 
black finishes on aluminum can be obtained in 7 
minutes on large objects and small objects treated in 
bulk. The finish is hard and adherent and does not 


have to be protected by lacquer. 


EBONOL “’C’ FOR COPPER AND BRASS* 


Ebonol “C” is a process for simple, low-temperature,” 
direct blackening of copper and almost all copper 
alloys. Both dull and shiny black finishes can be ob- 
tained. Finish is very adherent and has good wear 
resistance. Blackening done by immersion in from 


*PATENT PENDING 


3 to 10 minutes at 200 to 215°F. 





EBONOL ’’Z’ FOR ZINC AND ZINC ALLOYS 


A process for direct blackening of zinc and zinc 
alloys producing a hard, adherent, beautiful black in 
from 2 to 7 minutes. Now being widely used in place 
of plating and enameling, and as an undercoat for 
lacquers and enamels on zinc plate. 





EBONOL “’S’”’ FOR STEEL AND IRON 


Producers of war goods are finding EBONOL “S” 
to be the IDEAL BLACK. Only one bath is required, 
and the low temperature (280-290 °F) means easier 
control, less fumes, less drag-out, and lower salt 
consumption. The finish is ferroferric oxide, which 
By is hard, deep black, and adherent. 
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METALLOGRAPHIC EQUIPMENT 


Metallurgical Polishing Equipment. Tracy 
C. Jarrett. (10-319) 
Data on Electron Microscope. R. C. A. 
Manufacturing Co. (10-302) 


Metallographic Polishing Powder. Conrad 
Wolff. (10-306) 


RADIOGRAPHY 


Protection From X-rays. Bar-Ray Products, 
Inc. A 4-page folder describes various 
lead doors, panels, partitions, etc. for pro- 
tecting X-ray machine operators from in- 
jury. (10-374) 
X-ray Films. Agfa Ansco. (10-315) 
Industrial Radiography with Radium. 
Canadian Radium & Uranium Corp. 
(10-261) 


X-ray Film, Eastman Kodak Co. (10-170) 
Industrial X-ray Units. General Electric 

X-ray Corp. (10-324) 
Industrial X-ray. Kelley-Koett Manufactur- 


ing Co., Inc. (10-185) 
X-ray Diffraction Tubes. Machlett La- 
boratories. (10-300) 
X-ray Illuminator. Picker X-ray Corp. 
(10-330) 
X-ray Machine. Standard X-ray Co. 
(10-299) 
SPECTROGRAPHY 
Spectrographs. Jarrell-Ash Co. This 4- 


page treatise, straight text, is entitled, “A 
Stigmatic Grating Spectrograph for In- 
dustrial Laboratories,” by Richard F. Jar- 
rell. (10-380) 








FORGING ALUMINUM 
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MORRISON 
SNGINEEREY: 


Calls for our specialized knowledge of 


furnaces . 


Re ney nee | eat t ie 


Morrison Engineered and Built 
Continuous Heat-Treating Furnace. 


Because we have designed and built so much of the furnace 
equipment in use today in plants successfully forging, 
heat-treating and aging aluminum, we can honestly claim 
the title “Furnace Headquarters” when aluminum is the 
work and heating is the problem. 


Pioneers in convection recirculating heating, we quickly 
recognized its many advantages for the heating of the light 
metals and their alloys. On these basic principles, we have 
designed furnaces that positively can not overheat the 
work—in sizes ranging from portable types to stationary 


large-production units. 


If you are considering the production of light metal 
forgings—if you are hesitating because correct heating is 
a problem in your mind—Morrison will gladly help you. 
For quick action write, ‘phone or wire. 


MORRISON ENGINEERING CORPORATION 


' 
' 
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LABORATORY AIDS 

Laboratory Aids. Burrell Technical Supply 
Co. (10-358) 

Metallurgical Laboratory Equipment. Har- 


ry W. Dietert Co. (10-50) 
11. General 
Colloidal Graphite. Acheson Colloids 


Corp. A 4-page illustrated bulletin, No 
423-AF, presents “dag” as a high-tempera- 
ture lubricant. It gives case study info: 
mation on use for foundry oven convey 
ors, kiln cars, hot punches, piercing tools, 
forging dies, etc. (11-114) 
Pumps and Hydraulic Equipment.  A\.- 
drich Pump Co. Many styles of pumps, 
with several industrial applications and 
auxiliary equipment, such as descaling noz- 
zles, are described in a 16-page catalog, 
No. 100. (11-116) 


Fire Extinguishing. American-La France- 
Foamite Corp. Two charts show operating 
characteristics of first aid fire extinguish 
ers and wheeled engines and their suit. 
ability for Class A, B and C fires. Each 
fire demands its own fighting techniqu 

(11-117) 
Mechanical Copying. American Photocopy) 
Equipment Co. A device for the copying 
of anything written, typed, printed, pi: 
tured or drawn, such as X-rays, is described 
in a 6-page pocket folder. (11-120) 


Protecting Plastic. Ault & Wiborg Corp 
A new transparent stripping lacquer for 
protecting metal, glass or ceramics from 
damage in process or storage is described 
in an artistic 6-page, plus inserts, bulletin 

(11-115) 
Filters. Cuno Engineering Corp. Filters 
for many applications and industries, such 
as aircraft, machine tools, steel, metal- 


working and finishes, are described in a 
34-page booklet of above-average attract ive- 
ness. (11-121) 


Preparing Engineering Reports. Alexander 
Hamilton Institute. Two very useful and 
stimulating pamphlets —- “How to Pre- 
pare an Engineering Report” (68 pages) 
and “Forging Ahead in Business’ (63 
pages) — make profitable reading for en- 
gineers. (11-113) 
Saving Air. Ingersoll-Rand Co. A series 
of posters has been devised, suitable for 
walls in plants, urging operators of aif 
compressors and air-operated tools to con- 
serve air, avoiding leaks and using it for 
purposes designed. (11-122) 
Fire Extinguishers. Rockwood Sprinkler 
Co. This 8-page pamphlet describes 
“Waterfog,” an extinguisher of fires, one 
of the applications being fires in dip or 
uench tanks. Illustrations are used pro- 
fade (11-119) 
Mounted Wheels for Portable Tools. Chi- 
cago Wheel & Manufacturing Co 


(11-70) 
Magnets and Magnetic Separators. Dings 
Magnetic Separator Co. (11-49) 
Vacuum Pumps. Kinney Manufacturing 
Co. (11-112) 
Mercury-Arc Rectifiers. General Elec- 
tric Co. (11-85) 
Acid-Proof Cement. Pennsylvania Salt 
Manufacturing Co. (11-71) 
Water Softeners. Permutit Co. (11-75) 
Centrifugal Blowers. Roots-Connersville 
Blower Corp. (11-102) 
Tank Linings. U. S. Stoneware Co. 
(11-109) 
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Complete Line of Resistance Welders 


Le 
dardized design, with maximum sim- 


p! in operation and flexibility, charac- 


a line of press- or projection-type 
re nce welders of Progressive Welder 


( :. Outer Drive, Detroit, in light, me- 


heavy and extra-heavy duty types. 





Each type is available in from 4 to 6 Kva. 
Capacities and a variety of throat depths. 
Each model is either air-operated or 
motor-driven, with hydraulic operation for 
extra-heavies. Each is readily converted 
to higher or lower capacities within its 
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range. All have universal T-slot platens 
for mounting of fixture and dies. Knees 
are vertically adjustable for various throat 
openings. All have double cooling water 
manifolds in their bases, with outlets for 
up to 6 die-cooling circuits, platens also 
being water-cooled. 

They are of unit construction, with a 
combination of castings and rigidly rein- 
forced and braced welded plates. They 
are designed for 50/60 cycle supply and 
220, 440 or 550 volts, as standard. The 
accompanying photograph is a light duty 
press welder. 


@ An improved welding glass, Alubro, 
which is blue in color, allows better vision 
than the usual green glass for aluminum 
and bronze welding, where sodium yellow 
glare is present. It was developed by 
Willson Products, Inc., Reading, Pa. Stand- 
ard green is still recommended for acety- 
lene and electric arc welding. 


Electronic Induction for Carbide Tools 


Commercial availability of electronic in- 
duction equipment for routine brazing of 
carbide tools using any suitable brazing 
medium is announced by Carboloy Co., 
Inc., 11155 E. 8 Mile Road, Detroit, Mich. 
Specialized engineering knowledge and na- 
tional ‘service facilities are provided co- 


operatively by the Carboloy and General 
Electric Companies. 

The operator attaches the correct coil, 
sets the control dials on the oscillator to 
the proper current values, and pushes a 
button. A 15 kw. unit is for larger tools 
or multiple brazing of smaller tools; the 
5 kw. unit is for smaller tools. 

Among the advantages of induction braz- 
ing of carbide tools over other methods 
are: Greater convenience, speed, simplicity, 
accurate and automatic control, lower op- 
erating cost, less material needed, cleaner 





brazes, less maintenance, greater safety and 
more consistent brazes. 

The accompanying photograph is of the 
last operation, which is to seat the tip 
firmly while the brazing material is still 
liquid. 
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Gage to Measure Angles and Inclinations 


A versatile vernier angle gage, called 
the Clinometer, is announced by the Engis 
Equipment Co., 310 So. Michigan Ave., 
Chicago. It employs new principles in 
precision angle measuring, and is designed 
for use wherever angles and inclinations 
have to be checked. It is used on various 
machine tools, such as lathes, drilling 
presses, shapers, gear hobbers, etc., and 
for test set-ups in the inspection room. 

Precision measuring of angles and in- 
clined surfaces is done by the Clinometer’s 


new gtavity mechanism. The action is a 
free-swinging drum graduated in 360 deg., 
supported by ball bearings. When applied 
to an inclined surface, the drum swings 
to a position that brings its center of grav- 
ity under its center line. The degrees of 
inclination are then read from a pointer 
above the drum. Minutes of the arc are 
indicated by a separate Vernier scale. Re- 
peating accuracy has been tested to a pre- 
cision of 714 sec., reading accuracy to 1 
min. 





IS MORE PROOF 
or KENNAMETAL’S* strRENGTH 


The chip illustrated above came off a 75mm, gun barrel being 
turned at 152 R.P.M. A grade KM, style No. 11T80 Kennametal 
steel-cutting carbide turning tool was used with a feed of .031” 
per revolution. Tool and chip are actual size. 


Because of its greater strength, the Kennametal tool removed 
three times as much metal per minute as an ordinary carbide 
tool previously used and required grinding only once every 


1% hours, 


When it is necessary to take heavy cuts and 
yet maintain high speed production, use 
Kennametal steel-cutting carbide tools. Write 
today for the new Kennametal Catalog 43B. 
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The Clinometer is not sensitive to shock 
can be used in all temperatures, and is 
easily portable. In the general engineer. 
ing field it serves better than a precision 
level, since it can measure any angle up 
to 360 deg. In the general manufacturing 
field it helps level the set-up of machine 
tools; checks straightness, twist of beds, 
and making of angle set-ups on drilling 
operations; and is used on shaper and plan. 
er jobs and on milling machines. 


Dunking and Drying Basket 
A dunking and drying basket made en. 
tirely from scrap metal is now included 
with a standard 5-gal. steel shipping pail 
with removable top containing the Carbon 
Met substitute for carbon tetrachivride. 


Made by the Curran Corp., Malden, 
Mass., all that is necessary is to place the 
part to be cleaned in the dunking basket 
when it bursts into volatile Carbon Met. 
On withdrawal, spring-like clips attach to 
the container’s edge, allowing excess solvent 
to drain back. 


Magnetic Chuck Grinding 


A new Angle-Set-Magnet-Block for mag- 
netic chuck grinding has been developed 
by the Diamond Tool Co., 4ist St. and 
Ellis Ave., Chicago. The purpose is ac- 
curate diamond dressing of surface grinders 
to insure the utmost in precision grinding 
for tool and die makers. Designed for 
wheels up to 8 in. in diam., larger dia 
monds can be set in it for larger wheels. 
The diamond can be kept sharpened by 
rotating only the top nib. 

This dresser comprises three units, the 
‘“Magnet-Block,” 214 x 3 x 1 in., contait- 
ing a 12° “Angle-Set’’ fitted with a Big- 
Hed nib containing a No. 10-CNX (1% 
carat common quality) diamond, and 1 
equipped with two lock screws. 
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THE ‘AIR ARM’ OF INDUSTRY 


Applying Compressed Air for countless jobs is one 
of Ingersoll-Rand’s major contributions for the in- 
dustries of war and peace. 

Armies of drill runners mining the vital metals, 
building the strategic roads and air fields, driving 
the tunnels for highways, railroads and water—all 
with rock drills powered by Compressed Air. 

Thousands of men, women too, building planes, 
ships, tanks, autos, trucks, locomotives, bridges, 


machines, and process plants—with drills, grinders, 


Ingersoll -Rand 


COMPRESSORS © TURBO BLOWERS + ROCK DRILLS + AIR TOOLS 
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riveting hammers, chippers, hoists— powered by 
Compressed Air. 

Today’s war production also emphasizes the use 
of Compressed Air for propelling torpedoes, scav- 
enging guns, starting Diesels, for painting, for ship 
salvage, for blasting sirens, for inflation of tires, 
for blowing blast furnaces and cupolas to increase 
steel production. ... 

Ingersoll-Rand has pioneered Compressed Air 
Systems since 1871, ever developing new and time- 


saving applications. 


OlL AND GAS ENGINES + CONDENSERS + CENTRIFUGAL PUMPS 
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Method for Dies Saves Critic’ Steel 


A 300 per cent faster method of manu- 
facturing blank and pierce dies for air- 
craft and other industries is announced 
by Algoma Products, 3080 E. Outer Drive, 
Detroit. By the that reduces 
cost 65 per cent, dies are produced from 
templates of the parts themselves, elim- 
inating the need for special die design. It 
simplifies alterations due to engineering 
changes. 

Instead of costly milling operations, the 


method 


dies are contour-sawed from chrome ‘molly’ 


steel, filed, sheared to size, hardened and 
welded to inexpensive back-up plates, thus 
conserving one-third of the critical alloy 
steel in conventional dies. Individually 
replaceable pierce punches of hard-drawn 
tool steel are pressed into the blank die 
and matching holes drilled in the blank 
punch for piercing holes in the part. 

The Algoma template dies are self- 
stripping and self-ejecting. Rubber blocks, 
cemented to the back-up plates near the 
edges of the punches and in the blanking 























Not only the gas-fired models, but every DEMPSEY oil-fired semi- 


muffle furnace is 


uipped with “modern fuel-air mixer to 


rmit 


manual or automatic single valve control. This feature alone is 
worth your investigating, but in addition, DEMPSEY offers you such 
innovations as safety weight guard, silicon carbide hearth, fuel saving 
damper control, heavy insulation and the costlier, heavier construction of 
properly ribbed cast-iron front bolted to welded steel housing. 14 stand- 


ardized sizes completely designed and available for 


.... Shipped asse 


prompt delivery 


led with piping manifold. Other sizes built to order, 














DEMPSEY INDUSTRIAL FURNACE CORPORATION 


Combined 50 years’ experience building Dempsey and Gilbert & Barker Furnaces for all heat treating needs 


SPRINGFIELD 


MASSACHUSETTS 
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and, in returning to shape on the upstroke, 





die, are compressed on the down stroke 


strip the punches and eject the part from 
the die. 


Powerful Vibrationless Band Saw 


A powerful band saw for cutting metals, 
wood, plastic and paper is introduced by 
Boice-Crane Co., 962 Central Ave., Toledo, 
Ohio. It cuts stock 85% in. thick, handling 
work 27 in. in diam. An accurate blade 
tension scale is a feature. Operation is i 
quiet and vibrationless. 

The wheel guard must be closed to op. 
erate the machine. A telescoping guard 
holds by friction when the lock handle is 
released, and it will not drop while ad- 




















justing. 
and are adjusted by a single knob cont 

The table is rigidly supported on large 
trunnions and no portion can sag. It tilts 


Blades are Ye to ¥% in. tl 


a 


45° to the right and 10° to the left. 
There are eight speeds. Heavy-duty gars 
transmit up to 1 h.p. at lowest speed. 


New Line of A.C. Arc Welders 


A complete line of industrial a.c. arc 
welders has been added to its present line 
of P & H dc. machines by Harnischfeger 
Corp., 4400 W. National Ave., Milwaukee. 
They are being made in 7 heavy-duty and 
4 intermittent duty models, able to handle 
production welding under continuous op- 
eration. 

It features the Welding Service Range 
ratings, which show the actual minimum 
to maximum output of usable welding cur- 
rent. The complete range of ratings 1s 
20-185 amps. to 200-1200 amps. Setting 
and control of current throughout com- 
plete ranges involve one simple, easy-to- 
operate adjustment. It is creep-proof. 

Because of mechanical and electrical re- 
finements, the a.c. models have shown gains 
in operating efficiency as high as 95 per 
cent, with much reduced maintenance cost. 
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20% 
for low Heat\? 
Transfer Applications 


vse CHACE 
ALLOY 


No. 772 





In the illustration above is shown a 
imple test that compares the heat transfer 
£ Chace No. 772 Alloy with some common 
netals. One end of each rod was submerged 
| boiling water and temperatures read at 
<posed end with a room temperature of 
0° F. Note that the increase of tempera- 
ure Over room temperature of the exposed 
nd, of the copper rod, for example, was 

approximately five times that of Chace No. 
172 Alloy rod. The drop in temperature in 
the copper rod was less than 10% as com- 
pared to a drop of over 50% in the Chace 
No. 772 Alloy rod. 
The thermal conductivity constant (cal./ 
sec./em?/°C/cem) of 0.02 is far below the 
value of ordinary metals or alloys, and thus 
makes Chace No. 772 Alloy ideal for low 
heat transfer applications. Bulletin A-942, 
giving detailed information on the physical 
properties of Chace Manganese Alloy No. 
772, sent on request. 


W CE co 
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for Fire Prevention 


DUMAG POWDER 


for Fire Protection 








SULPHUR DIOXIDE is being used extensively and ef- 
fectively to prevent oxidation, reaction and ignition 


n 
of magnesium in pouring, casting and heat treating. 








DUMAG COMPOUND effectively extinguishes magne 
sium fires. It is approved by Underwriters labore 
tories, Inc., and Factory Mutual Laboratories. 

AVAILABLE IN ANY QUANTITY—Sulphur Dioxide in 


bes, 
cylinders, ton drums, tank cars—DuMag in tu 


pails and barrels. 


WRITE TODAY for Bulletin. Complete data supplied 


on economical and practical equipment for applying 


Sulphur Dioxide and DuMag. 





"28 years of Knowing How" 





MARINETTE, WISCONSIN * 


ANSUL CHEMICAL COMPANY 


EASTERN OFFICE, PAOLI, PENNSYLVANIA 
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@ To conserve zinc and tin for coating 
purposes, the Hanson-Van Winkle-Munn- 
ing Co., Matawan, N. J., has devised sub- 
stitutes, using large proportions of lead 
and only small percentages of zinc and 
tin. The No. 20 flux and the Fas-Tin 
flux are suitable for hot coating baths, 
operating temperatures determining which 
flux. Thus 800 to 850 deg. F. call for No. 
20; from 500 to 750 deg. F., the Fas-Tin 
flux. Procedure is the same as in conven- 
tional hot galvanizing or hot tinning, but 
due to the high lead content, the opera- 
tor must learn a few “kinks.”’ 





Simplified Roll-Grinding Machine 


By eliminating adjustments usually in- 
cluded on a grinder that are not necessary, 
a simplified machine that is time-saving, 
lowers cost and promotes ease of handling 
has been turned out by the Yoder Co., W. 


55th St. & Walworth Ave., Cleveland. 

The maker claims that it is the 
of its kind. Its features are: 
capacity, 20 in. 
manually synchronized 
feeds, 2-speed table feed, 


table and 
9-speed 


@FURNACES 


For Every Industrial Heat Treating Process 


Equipped With 





ea 


E F Gas-Fired Recuperative Type Radiant Tubes 


Bright, uniformly annealed copper wire-— 
at the rate of 2/2 tons per hour—is pro- 
duced continuously in the above combin- 
ation gas-electric, controlled atmosphere 
furnace. These furnaces handle rod in 
coils up to 36° in diameter and wire on 
reels up to 21” in diameter. The mate- 
rial is carried through the furnaces on 
bulkhead type trays which provide an 
effective seal for the protective atmos- 
phere used in the equipment. These 
trays eliminate the necessity of doors, 
lock chambers, or other sealing devices 
at either the charging or discharging ends 
of the furnaces. 


The heating chambers are divided into 
two separately and automatically con- 
trolled zones. The first or charging zone 
of each furnace is heated by EF gas-fired 
recuperative type radiant tubes. The 
soaking zones are heated by heavy V-type 
cast alloy heating elements. 


The heating elements in each zone are 
located above and below the charge and 
extend the entire width of the chambers, 
insuring absolute temperature uniformity 
throughout the charge. 


The protective atmosphere is produced 
in an EF generator located between the 
furnaces. 


Other recent outstanding production furnace installations include furnaces for bright 
annealing both ferrous and non-ferrous strip, wire, tubing and other products .. . fur- 
naces for the production heat treatment o 
forgings, bomb and gun parts, machine gun cartridge clips, aircraft and aircraft engine 
parts, aluminum and magnesium castings, bolts, springs, and many other ailied products. 


tank armor castings, cartridge cases, shell 


We specialize in designing and building production furnaces. 


The Electric Furnace Co., Salem, Ohio 
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first 
16 in. diam. 
length between centers, 
cross 
work 














head drive, without belt or gear chan 


ge 

precision built high-speed spindle, dust 
protection, and centralized controls. 
Furnace Atmosphere Indicator 

A new furnace atmosphere indicator, 

based on the thermal conductivity method 

of analysis, has been placed on the market 


by the Weaver Mfg. Co., Springfield, Ill. 
The ideal atmosphere for a given opera- 
tion can be determined and subsequently 
reproduced for any similar operatio: 
adjustment of the furnace’s air-fuel 
to give the same indicator reading. 


atio 


The indicator is in continuous opera- 
tion during the entire heating cycle, en- 
abling the operator to detect any atmosphere 
change of consequence due to maria(ions 
in gas supply. Often the fuel saving over 
a short time offsets the instrument's cost. 

The instrument employs the principle 
described by Palmer and Weaver in 1 ech- 
nological Paper No. 249, published by the 
Bureau of Standards, U. S. Department of 


Commerce. 


Pickling Machine for Shell Cases 


A drum-type pickling machine, designed 
for shell cases and capable of handling 
8,000 37-mm. cases per hr., has been de- 
veloped by the Howard Engineering & 
Mfg. Co., 1836 Freeman Ave., Cincinnati. 
Parts to be cleaned travel through the ma- 
chine in a drum that varies in diameter 
between sections, each drum section running 
in its particular tank. Scale is removed 
from annealed parts by successive pickling, 
rinsing, neutralizing and rinsing. 

Acid, rinse and neutralizing solutions 
are picked up by scoops on the side of 
the drum and dumped on the parts. 
The scoop method, as against pumps, saves 
acid. The machine is 35 ft. long, 8 ft 
wide and 9 ft. high. Pickling and first rinse 
drums are of Monel, the tanks being lead- 
lined. It can be adapted to parts other 
than shell cases. 
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The Youngstown Sheet and Tube Company 
was founded in November, 1900 by 47 local 
investors, with an authorized capitalization of 
$600,000. In December, 1901, this capitalization 
had been increased to $4,000,000 to provide for 
the expanded program decided upon by the men 
of vision who planned the future of this company. 


In February, 1902, 14 months atter 
the initial meeting of the shareholders 
of this company, the first product carry- 
ing the Youngstown trademark was 
produced. In this same year, these 
pioneers took the first step to assure 
complete integration... the first 
producing blast furnace was purchased... 
the first ore properties were acquired... 
and the first coal lands obtained. These 
early acquisitions all served as a nucleus 
around which was created the great 
industrial organization, which in later 
years served mankind in every corner 
of the globe where products of civiliza- 
tion were making life more complete. 








We are doubly appreciative of the 
efforts of those who preceded us at 
Youngstown. These men of faith, cour- 
age, foresight and action have bequeath- 
ed to us those things with which we can 
make a definite contribution in helping 
to win freedom for the world today, and 
upon which we can help build an 
assured prosperity for the future. 





Pipe and Tubular Products - Sheets 
Plates - Conduit - Bars - Tin Plate 
Rods - Wire - Nails - Tie Plates and 
Spikes - Alloy and Yoloy Steels 








rs JUNE, 1943 1331 








Bench-Type Tool Room Furnace 


A new tool room furnace for hardening, 
annealing and heat treating has been 
brought out by Harold E. Trent Co., Lev- 
erington Ave. & Wilde St., Manayunk, 
Philadelphia. It is heated electrically, and 
will operate as high as 1850 deg. F. con- 
tinuously, with the following dimensions: 
width, 714 in.; height, 51% in. and depth, 
14 in. 

This MLR-4 bench-type furnace is built 





ANACONDA 


similar to the large Trent type-H box fur- 
nace. Heating elements are the “folded 
and formed”’ nickel-chromium ribbon units. 
The outer casing is of reinforced steel and 
lined with different layers of insulation. 
The welded steel door is brick-lined and 
over-laps the door opening; when open, 
it can be used as a loading table. The 
furnace can be operated either manually 
or automatically. 


hitiotjite INC 






SPECIAL 
HIGH 
GRADE 


39.99: 


pure 
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The electrolytic refining 


process, originally con- 
ceived for the treatment 
of complex lead-zinc ores, 
consistently produces zinc 


of the highest purity. «2. 


pA 


ANACONDA 
SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Co. 








@ A safety goggle to protect the eyes of 
women workers on the industrial war 
front has been introduced by American 
Optical Co., Southbridge, Mass. Called 
Ful-Vue, it has 6.00 curve clear Super 
Armorplate lenses, and is designed to fit 
the smaller features of women, being made 
in 42-mm. eye size. Three bridge sizes are 
available: 19-, 21-, and 23-mm. 


Multi-Plating Rectifiers 


Incorporated in one cabinet are eight 
separate selenium rectifier sections, com- 
prising the Model 86 multi-plater, produced 
by the W. Green Electric Co., Inc., 130 
Cedar St., New York. Each section has 
a capacity of 6 volts 500 amp. d.c. 

These sections, with separate input and 


output terminals, may be interconnected 
in several hundred different combinations, 
to convert either 220 or 440 volt 3-phase 
a.c. to d.c. power for electro-plating, clec- 
tro-cleaning, chromic or sulphuric acid 
anodizing, etc., in tanks, barrels or auto- 
matic machines. 

Also available are Multi-Control units, 
individually engineered to adapt the Multi- 
Plater to present and postwar layouts. 


@ By maintaining custom-made atmos 
pheres in armories, airports, flying schools 
and war plants, air conditioning apparatus, 
once built only for comfort, now has be- 
come a vital tool, stated L. W. Clifford, 
development engineer, Westinghouse Elee- 
tric & Mfg. Co., before a meeting of fe 
frigerating engineers. A temperature change 
of even 1 deg. can impair the effectiveness 
of many devices. Among the chief usefs 
are gage testing, storage and calibration 
rooms. 


METALS AND ALLOYS 









































ols 


YS 




















Keep em ON THE BALL 


Get more out of instruments 
with this Quick-Check 
Maintenance System 
























Here's a way to put your instrument mainte- 
nance on a surer, simpler basis that will save 
sroduction-robbing shutdowns for instrument 
servicing ! 

Foxboro’s new Quick-Check System gives 
you a convenient 9”x11” card of A-B-C main- 
tenance instructions for every major instru- 
ment in your plant...indicating, recording, 
x controlling... pyrometers, thermometers, 
jauges and meters. It makes corre t mainte- 
ance practically fool-proof for the newest in- 
strument man... saves time, ends oversights, 
keeps instruments always ‘on the ball”! 

Any user of industrial instruments may 
obtain these useful Quick-Check Cards with- 
out charge. They outline correct maintenance 
for standard instruments of any make. Write 
for your set, specifying types of instruments 
you use. The Foxboro Company, 178 Neponset 
Ave., Foxboro, Mass., U. S. A. Branches in 
principal cities of United States and Canada. 

















Attached to installations or handily filed, Foxboro Quick- 
Check Cards give clear-cut directions for all essential 
steps in instrument maintenance. 














——RECORDING » CONTROLLING + INDICATING—_____ 


nstrumentation 
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Sneed up SAND BLASTING 





























SILVER 


BRAZING ALLOYS: 


“Readyflow”—56% Silver—works at 1165 deg. 
B 201 —20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


ANODES: 


Of all desired dimensions. 


FLUXES: 


For use with Silver Brazing Alloys. 





Write for booklet “MA 


The American Platinum Works 


N SRR AVE AT OLIVER ST, 


Newark,N.J. 
est Gav) 07 
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Damaged Strip Suitable for Mirrors 


The highly-finished surface ot steet strip 
going to a certain customer of American 
Steel & Wire Co., Rockefeller Bldg., Cleve. 
land, is so perfect that material having a 
slight surface blemish is still satisfactory 
for mirrors in vanity cases. A human hair 
passed through the rolls accidentally would 
bruise the surface of the roll and necessj. 
tate refinishing. 

In this cold reducing process, the rolls, 
18 in. in diam. and 32 in. wide, require 
special grinding and polishing, allowance 
being made for the minute bend that de 
velops in the center upon application of 
the tremendous pressure required 


Series of Fans for High Temperaiures 


A new series of fans for high tempera- 
ture work up to 1500 deg. F. is announced 
by Mahr Mfg. Co., 1701 No. Second St., 
Minneapolis. These fans are standard 
equipment on Mahr furnaces and ovens, 
and are offered for replacements or initial 
installations on other furnaces and ovens, 
A feature is the 6-blade rotor and heavy- 
duty bearings, designed for severest operat- 
ing conditions. 

Rotor, shaft, bearings and mounting can 
be pulled out as a unit for inspection or 
servicing. The fans are easily assembled 
in 16 standard discharge positions without 
cutting, welding or rebuilding. There are 
10 sizes from 800 to 40,000 c.f.m. 


@ Four new 35-mm. sound slide films de- 
scribing the use of gage blocks are avail- 
able from the Savage Tool Co., Minneapo- 
lis. Subjects covered are: Theory of gage 
blocks, how they are used, how they are 
made, and use of gage instruments. The 
discovery of the constancy and uniformity 
of light waves, which gave man a perma- 
nent basic for units of length, is presented. 
The films will be loaned or sold. 


Inspection Gage for Draw Punches 


A final inspection gage, which requires 
only one-sixth the time formerly needed 
for checking draw punches, has been en- 
gineered by the Salsbury Corp., Los An- 
geles. Known as Inspection Gage No. 508, 
it consists of a machined base, 14 in. long, 
on which is mounted necessary tool sup- 
ports and three Koch test indicators. 

The tool that this gage was designed 
to test is a precision ground draw punch, 
having three tapers. Checking the diame- 
ters on these tapers formerly required three 
separate micrometer readings by a trained 
inspector. They are now done simultane- 
ously by a woman, by laying the tool on 
the gage and checking all at once. 

It can be adapted readily to other tools. 
It is not for sale, but other manufacturers 
are welcome to its basic idea. The entire 
unit cost Salsbury less than $70. 
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FIREBRICK 


“TAILOR MADE” 


Clipper Masonry Saws 
offer a Modern Way to 
economical Furnace Con- §& 





struction and  Mainte- 
mance ... Designed to 
mt... »- Sa 

Chrome ... Silica... 
Magnesite . . . Silliman- 


ite and Acid Resistant 
Firebrick. Shorter lengths 
or special shapes cut 
easily 
Available on Trial. 
Write for information. 


CLIPPER MFG. C9. 


4 Hemp Street 
St. Louis, Mo. 



























Quickly—Accurately bm! 












Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


AKTICULARLY designed and equipped for high- 
quality melting and refining of ferrous materials by 
either basic or acid process—including alloy, tool and forging 
steels, iron and steel castings. Any capacity from '/, ton to 
100 tons; removable roof, chute, machine or hand charging. 


AMERICAN BRIDGE COMPANY 


General Offices: Pittsburgh, Pa. 
Offices in the larger cities 





aS 
Uss Columbia 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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Steel Company, San Francisco, Pacific Coast Distributors 





FLEXIBLE in Range... 
RIGID in Quality! 





* Witco THERMOMETALS (thermostatic bimetals) have the flexi- 
bility to meet any temperature control or electrical resistance re 
quirement—and the quality to maintain a tradition of excellence, 
which has continued unbroken for more than a quarter of a century. 


* Now functioning separately, now operating in conjunction with 
Witco Electrical Contacts, Witco THERMOMETALS are helping 
America win the war of the air, the sea and the land—helping 
through their matchless performance in Oil Temperature control, 
compensation in voltage regulators, and dependable action in many 
precision instruments. 


* Moreover, Witco Aeralloy Electrical Contact Points are setting 
HIGH standards of service in aircraft MAGNETOS. Other Witco 
Electrical Contacts are in tank, gun and ship applications—othe: 
Witco THERMOMETALS in various instruments for the Army and 
Navy. 


% A Sincie Source or Suppry. Witco facilities permit manufac- 
turing customers to secure both electrical contacts and thermostatic 
bimetal from a single source. This is important, for materials from 
these two groups are frequently used in conjunction, as parts in the 
same device. The most effective use of one necessitates a knowledge 
of the other. Witco sales and engineering representatives are fa- 
miliar with both Electrical Contact and THERMOMETAL application. 
Send us your problems for analysis. 


Witco Propucrs Are: Contacts—Silver, Platinum, Tungsten, 


Alloys, Powder Metal. Thermostatic Metal—High and Low Tem- 
perature with Electrical Resistance from 24 to 530 ohms per sq. 


mil,-ft. Precious Metal Collector Rings—For rotating controls. 


Jacketed Wire—Silver on Steel, Copper, Invar, or other combina 
tions requested. 


Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago ® Detroit 
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WIRE WON’T 
WIN the WAR! 
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No, wire alone won’t win the war. But we do believe that 
it is contributing its bit. That is why, we here at Callite are 
doing our very best to make that bit as important a contribution 
as we know how. Today C-T wire is serving in hundreds of 
wartime applications. Some we can’t talk about, and other uses 
are commonplace. But the efficient performance of C-T wire in 
all of these applications, adds up to a wire “know-how” that 
might very well prove of service to you in solving your wire 
problems. Our metallurgists will be glad to cooperate with you. 
Callite Tungsten Corporation, 546 Thirty-ninth Street, Union 
City, New Jersey. Branch offices in Chicago and Cleveland. 


Callite fine wires in sizes as 
small as .002" (smaller if re- 
quired) for springs, control 
cables, instruments, wire cloth, 
brushes, bonding jumpers, etc. 
are available in: 


Aluminum, Beryllium-Copper, 
Brass (all grades), Commercial 
Bronze, Everdur, Nickel-Silver, 
Phosphor-Bronze, Silver, Stain- 
less Steel and Special Alloys. 
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CALLITE WIRES 





Air Blast Barrel for Descaling 


A newly-designed air blast barrel for 
descaling and cleaning has been developed 
by the Dreisbach Engineering Corp., Yon- 
kers, N. Y. Features of the new barrel 
are all-steel barrel and frame, adjustable 
bearings for roll shaft, and direct roller 
chain drive from 2 h.p. gear-motor mount- 
ed on the right-hand corner. The dust 
exhaust is also new, removing dust through 
the perforated plate at the rear end. 

This machine is especially suitable for 
descaling, cleaning mat or frost finishing 
bronze, gray, hard and malleable iron, or 
steel castings, forgings, heat-treated springs 
and stamping in batch lots of one to four 
shop boxes. The barrel revolves one to 
two turns per minute, a slow speed suit. 
able for very delicate and fragile articles, 


Bimetal for Thermostatic Resistors 


A new thermostatic bimetal, No. 6850, 
combining high electrical resistance with a 
high thermal deflection rate, has been in- 
troduced by W. M. Chace Co., 1615 Beard 
Ave., Detroit. It is intended primarily for 
thermostatic resistors, which operate a 
result of the heating effect of the current. 
Its applications range from flashers to :0- 
tor overload protection, including particu- 
larly the newer circuit breaker design 

Electrical resistivity is given as 850 0! \ns 
per circular mil foot, or 668 ohms per 
square mil foot, at room temperature. De- 
flection rate is practically uniform betwen 
0 and 400 deg. F., and slightly lower 
above and below those temperatures.  p- 
erating characteristics remain constan' at 
temperatures as low as —100 deg. | 


Precision Instrument for Measurin: 
Gloss 


The goniophotometer is an instrument 
for measuring the gloss of plane sut- 
faces, such as paint finishes, enamels, 
lacquers, metals, wood, paper, plastics, 
glass, etc. It cam measure the hiding 
power of deposited finishes, cleansing 
power of soaps and detergents, relative ap- 
parent reflectance of plane surfaces for 
obtaining Munsell value, index of refrac- 
tion, resistance of surface to abrasion, 
weathering, wear, etc. and glare. 

Such an instrument is the new Amin- 
co-Scott “‘glossmeter,” which measures 
high, medium and low gloss (from zero 
to 100 per cent) of plane surfaces of 
materials over 2¥g x 3 in. im size. Re- 
sults are in terms of I.C.I. normal ob- 
server and I.C.I. illuminant C. 

Illumination is adjustable from —30 
deg. to plus 70 deg. from normal. The 
receptor is adjustable from plus 30 deg. 
to —70 deg. from normal. The instre- 
ment operates on 110-120 volts 60 cycles 
(controlled frequency) single-phase 2.¢. 

It is made by the American Instrument 
Co., Silver Spring, Md. 
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. Users of Jessop Steels know the story of their quality 


and performance. But here is another—the story of a 
steel that is never sold. 











In the yield from each melt there is a certain per- 
centage of the surface metal which must be sacrificed in 
order that the remaining portion will be sound and 
usable. Jessop Quality Control, by taking numerous 
samples for tests and by such operations as grinding, 
chipping and cropping returns this steel for remelting. It 
is not for sale. 








g Only the highest quality electric furnace steel, sub- 
. ject to rigid inspection at each processing step is shipped 
rd from our mills. This assures highest performance in use. 
a, Information is available regarding Jessop Steels for your 





particular application. 





JESSOP STEEL COMPANY 


0 HEAD OFFICE AND WORKS 

7 _ 

; Washington ... Penna. 
U- 

4 





HIGH SPEED, ALLOY, COMPOSITE AND CARBON TOOL STEELS 
* STAINLESS AND STAINLESS-CLAD STEELS ESTABLISHED 1908 
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News of Men, Societies, Meetings and Companies 


Plants and Slants 


A group of leading British metallurgists Those in the group, as shown in the Technical Advisory Committee and Iron & 
made a tour of outstanding American steel photograph, left to right, were: Dr. T. Steel Technical Committee; G. W. Evans, 
plants early this spring, having been es- Swinden, of Samuel Fox, director of re- Allegheny Ludlum; H. H. Burton, chief 
pecially interested in plants that specialize search of the United Steel Co., Ltd.; C. R. metallurgist, English Steel Corp.; C. B. 
in alloy steels. Wheeler, deputy controller of British Raw Pollock, Allegheny Ludlum; Howard 


Biers, Electro Metallurgical Co. of Can. 
ada; V. B. Browne, Allegheny Ludlum; 
~ =~®@ am  & - = Dr. L. C. Hicks, Allegheny Ludlum; | 
Nor 7 a - ied ‘ C. Bain, U. S. Steel Corp.; W. A. Giv- 

vf y ens, Allegheny Ludlum; F. B. Lonnsberry, 
Allegheny Ludlum; F. L. Toy, Carnegie. 
Illinois Steel Corp.; E. Barren, Carnegie- 
Illinois; George S. Rose, secretary, Ameri- 
can Iron & Steel Institute. 


, f 
ry g sd ‘f rye j 


Apparently most plants that receive an 
Army-Navy "E’’ commemorate the occasion 
in a conventional routine pattern. Oc- 
casionally the program committee has an 
inspiration and does something original. 
For instance, in the commemorative booklet 








In the accompanying photograph they Materials mission; D. A. Oliver, of Wil- of the Firth-Sterling Steel Co., McKees- 
are visiting the Brackenridge plant of the liam Jessop’s; Maj. E. W. Senior, direc port, Pa., is a sketch on the history of the 
Allegheny Ludlum Steel Corp., and with tor, Iron and Steel Div., British Raw Ma- Navy “E.” It was first instituted in 1906 
them are several metallurgists and officials terials Mission: C. A. Scharschu, of Al- for award within the fleet for excellence 
of American steel companies, including legheny Ludlum; Dr. W. H. Hatfield, of in gunnery, then for engineering and ¢\m- 
the:r hosts Thomas Firth & John Brown, chairman, munications. Later it was extended for 
° a 


Protect Metal Surfaces with 
Johnson's Rust Inhibiting Waxes 


© Today, rust is a real enemy of much war and other equip- 4 
ment. To help guard against it, the makers of Johnson’s Wax Fee Suet Gaeigny See 
: on sa6 : full information gladly sent 
have developed special Rust Inhibiting Waxes for use on un- 
J A on request. Write 
treated metal surfaces and on black oxidized and phosphated 


surfaces, ‘These new waxes also provide a desirable dry finish. 5. C. Johnson & Son, Inc. 








They are easy to apply, either by dip or spray methods. Cov- Industrial W ax Division, Dept MA 63 
; ea" ; Racine, Wisconsin 
erage per gallon is excellent; drying is rapid. Caandiad Mdina: Greate’, Ont. 








Johnson’s Rust Inhibiting Waxes are non-toxic, non-flam- 
mable. They are ready to use; no mixing or dilution is necessary. & suy v.s. WAR BONDS AND STAMPS & 



















.»» WHERE YOU NEED LIGHT COLOR ‘er eee 
AND GOOD CUTTING QUALITY... UAE 


LTHOUGH it is scientifically recognized that “dark color” 
sulphurized cutting oils are superior to “light color” oils 

for the tougher metal cutting operations, there are some 
classes of machining for which transparent cutting fluids may 
be used with satisfactory performance. Stuart’s “SUPER- 
KOOL”, the leading example of “light color” transparent 
sulphurized cutting oil, offers many unique and exclusive 
advantages. Order a trial drum and be convinced. 
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Fig. 1+-2. Shows sample of car- 
burized SAE 1015 Steel, treated 
on top and right hand edges to 
prevent carburization, as com- 
pared with untreated edges. 


Thirty-two yocte om ago the 


Today, Par 


i 0 prevent carburization or de- 
carburization use Park’s No-Carb liquid paint. It is 
a ready-to-use premixed product that requires no 
further additions or dilutions for application. 

No-Carb is an excellent paint for use on finished 
molybdenum high-speed tools, or alloy steels, before 
and after fabrication, for prevention of decarburiza- 
tion (see photograph at right). 

When applied to clean surfaces of low-carbon 
steels, No-Carb prevents carburization in selected 
areas (see photograph at left). 

There is also a time saving advantage in using 
No-Carb, because on most jobs it can be applied by 
brushing, dipping or spraying directly from the can 
after stirring—it is not necessary to add to or dilute it. 

For further information, prices, and delivery 
promises wire or write today. 


x * = 


_ or Nor DECARBURIZATION | 


|" 

Fig. 2-+ 2. Shows sample of molyb- 
denum high-speed steel, hardened 
after treatment of top and right 
hand edges with No-Carb, while 
gther two edges are unprotected. 


Park Chemical Company began the manufacture of heat —_— compounds. 
a 


Controlled Products are recognized for high quality by manu 


cturers who 


demand the best results in their heat treating departments. With the recent installation of one of the 


most modern heat treating and chemical laboratories in the country, Park has taken another = for- 


of better metallurgical analysis of their heat treat prob 
ucts has built for the Park Chemical Company an enviable 


ward in giving its customers the advantage 
This adherence to Laboratory Controlled 


ems. 


reputation for selling products that are pre-tested for each particular job. This effects a saving to Park 
customers by eliminating trial and error methods on production lines. 


J 


50. Shows steel sample 
Ye | oy No-Carb 
elasllabaclitels 


unprofect 


Velde 
not J 


Fig 
Ye let: 
tected by No-Carb 


raelaslilabaelilels is 


4+50. Shows 


of same 


> +30 


stee! 


opposite Fig Show’ 
samiple, pro 
where nc 


evident 


alelaelctitate| unpr 


TlisMene (-leelacltlabaelilels 


on same 


édge 
tected 
evident 


50 


steel 


of Fig. 6 Shows 
edge of 

No-Carb 
zation is 


excellent 


where 


for nd 


® Liquid and Solid Carburizers + Cyanide, Neutral 
and High Speed Steel Salts yy Lead Pot Carbon yx 


Charcoal yy Coke 3% No Carb. 


xy Carbon Pre- 


venter yy Quenching and Tempering Oils yy Draw- 
ing Salts yy Metal Cleaners yy Liquid Grain Cement 


8078 MILITARY AVE. 


DETROIT, MICH. 








1943 


ole] elehiiss 
protected with 
no fol -taelacllie 
Tileliaehiiite 
surface protec: 


ahels 














with the Alnor 


Electronic Pyrometer Controller 


scale length induce control operation. 
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The Alnor Controller offers a simplified, economical means of 
achieving the harmony of temperature between mold and melt which is es- 
sential for the production of faultless die castings. 

Based on the principle of the electron tube, it provides full automatic control 
of ‘uel-flow or current without motors or moving mechanical parts. . 
tivity is such that variations in temperature equal to as little as .2% of the 


. Sensi- 


Write for full details and prices 


L, abovatorios tie 


425 N. LaSalle St., Chicago, Illinois 





HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting 
commensurate tonnage* 
of vital metal can quite 
match the brass mills for 
conservation and low melt- 
ing losses. The savings 
of metal total millions of 
pounds; clearly the meth- 
od they use is worth 
noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS” — the 
magazine of induction melting, elec- 
tric heat treating, non-ferrous ingot 
and alloys? Write to: AJAX ELEC. 
TRIC FURNACE CORP., 1108 Frank- 
ford Avenue, Philadelphia, Pa. 


*HUNDREDS OF MILLIONS OF POUNDS ANNUALLY 





WYATT 


ASSOCIATE 
COMPANIES: 
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AJAX jnouction MELTING FURNACE 


AJAT METAL COMPANY, Non-Ferrou: ingot Metels ond Alley: for Foundry Use 
AK ELECTROTHERMIC CORPORA 


TION, Ajax-Northrup High Induct oa Furmaces 


AIAE ELECTRIC COMPANY, INC., The Ajex-Hultgren Electric Salt Both Furnace 
AJAT ENGINEERING CORPORATION, 


Aras Tame Wyett Alumoum Melting induc hon Fursoces 





excellence in producing ships, weapons and 
equipment for the Navy. Then came 
Pearl Harbor, when the scope of awards 
was broadened as we now know it, the 
Army having joined in with the idea. 


Interesting, too, is the Army-Navy “E” 
booklet of the Foxboro Co., Foxboro, Mass. 
After telling how instruments leave Fox- 
boro for chemical plants, steel mills, mag- 
nesium plants and powder mills, etc., a 
bit of fine and inspiring writing follows: 
“True, we have no smoking freight yards 
filled with puffing switch engines, no fiery 
furnaces to light the midnight sky, no tow 
ering derricks. Our part is not outwardly 
spectacular, but it is the very essence of 
victory. So, we do it gladly, determined 
to do it ever better. For it is our proud 
responsibility to supply instruments—the 4 
instruments on which industry—and vic 





tory—lepend.” 





A military atmosphere pervades the 
Marmon-Herrington plant at Indianapolis. 
which is turning out tanks, to impress 
upon workers that they are “soldiers of 
production.”’ Each day bugles blow to in 
dicate assembly, mess call, recall, et 
Each plant thoroughfare has appropriate | 
signs such as “MacArthur Drive,” ‘Cas 
blanca Plaza” and ‘““Wainright Street.”” No' 
only has this staging of emotional effects 
helped production, but also increased the 
purchase of war bonds. 





Perhaps many are hazy as to what 
quisites are mecessary for receiving 
Army-Navy “E.”” When the Americ 
Gear & Mfg. Co., Chicago, received t 
award, Col. Walter A. Furbershaw, chicf 
of Intelligence Section, Sixth Service Co 
mand, who presented the “E” burgee, o: 
lined some of the reasons for the awa 
They were: Ingenuity with which the plant 
adapted itself to the war's demands and 
assisted others to do the same, a produc- 
tion ten times normal capacity, high qual- 
ity of gears produced, good records on 
cident, health and safety performance, con 
dition of the plant, morale of workers and 
time needed to train new employees. 





The Lufkin Rule Co., Saginaw, Mich., 
attributed its attainment of the ““E” to high 
achievement and exceptional performance, 
both as to quality and quantity production 
of tools indispensable to the war effort, to 
meeting or bettering of shipping schedules, 
maintenance cf fair labor standards, and 
efficient management. 








American Brake Shoe & Foundry Co. 
has shortened its name by dropping “and 
Foundry,” thereby legalizing a name that 
customers had been using for years. * * * 
Robins Conveying Belt Co., Passaic, N. J. 
has changed its name to Robins Conveyors, 
Inc. 





Genesee Tool Co., Fenton, Mich., has 
issued a poster that depicts a bullet and 
a broken cutter with the words: “This 
bullet could stop a tank—this tool could 
produce enough equipment to stop 100 
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ranks.” It emphasizes that “There is just 
sy much tool steel available.” 


Algoma Products, Detroit, has been 
formed for the large-scale manufacture of 
template and fixture dies, for aircraft and 
similar industries. The company has taken 
ever the former plant of the Weltronic 
Corp. at 3080 E. Outer Drive, as well as 
operating a second plant in the Detroit 
area 


The Donner Hanna Coke Corp., Buffalo, 
has awarded to Koppers Co. of Pittsburgh 
yastruction of a battery of 15 Koppers- 
Becker type of by-product underjet ovens 
at Buffalo. This will be the third battery, 
ethers having been erected in 1918 and 
1930 


After a record-shattering pig iron pro- 
duction for the Chicago district by Car- 


nevie-lllinois Steel Co., one of eleven blast 
furnaces at South Chicago is being relined 
completely for the first time in seven years, 


ig which span it produced nearly 3,- 
10 tons of iron. 


ry L. Crowley & Co., W. Orange, 
has extended its activities to powder 
irgy fabrication of intricate shapes 
ZCS. 


Johnston & Jennings Co., 864 Addi- 
ad, Cleveland, has purchased manu- 
ng and sales rights of Rusta-Restor, 
dic process for preventing rusting of 
tanks, piping and similar steel struc- 


name Steacy-Schmidt Mfg. Co. has 

hanged to Hardinge Mfg. Co., which 
tomers in the mining, chemical and 
industries. 


Tool Engineering Service has been 

| at 505 N. 22nd St., Birmingham, 

g with standard and special machin- 

tools, gages and industrial equipment, 
Harry D. Frueauff, Jr., is president. 


Briefs on Associations, 
Promotions, Education 


So sorry please!—but the bombing of 
Tokyo in April, 1942, was made possibly: 
in part by a Japanese slide rule with whict 
was made thousands of calculations per 
taining to Wright cyclone engines. The 
slide rule was one of many, absolutely pre- 
cise, dropped on the American market to 
undersell American-made instruments. As 
a bit of whimsy such a rule, with a Ris- 
ing Sun emblem on its inside surface, was 
given to Robert E. Johnson, chief field 
engineer, Wright Aeronautical Corp., Pat- 
rson, N. J. Mr. Johnson compiled spe- 
ial data on Cyclone engine performance 
and fuel consumption at varying speeds, al 
titudes and loads. 


The American Coordinating Committee 
on Corrosion met in the early spring at 
Pittsburgh to provide for revising its direc- 
tors 


y Of technologists actively engaged in 
‘Males on corrosion and tts prevention. The 
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commitiee comprises delegates from 15 ma- 
jor technical societies, together with repre- 
sentatives from the principal industrial re- 
search institutes and the National Bureau 
of Standards. The directory lists 450 in- 
vestigators. All interested parties who pro- 
viously were not contacted by the commit- 
tee are asked to write Dr. G. H. Young, 
4400 Fifth Ave., Pittsburgh. At the spring 
meeting, Dr. R. B. Mears was elected com- 
mittee chairman for 1943-44. 

The iron foundry at the Museum of Sci- 
ence and Industry, the Lake and 57th St., 
Chicago, is producing war castings five 
days each week. The foundry was origi- 
nally designed only for exhibit purposes. 


One of its first orders is for a small part 
weighing less than 2 lbs., to be used in 
making battleship parts. The foundry is 
still used as an educational exhibit, and 
students from the Washburn Trade School 
will gain experience there. It is under the 
supervision of Alex Dapogny, a veteran 
foundryman, and the general supervision 
of Dr. J. R. Van Pelt, the Museum's tech- 
nical director. 

The Science-Technology group of the 
Special Libraries Assn., representing engi- 
rubber, utilities and 
aeronautical libraries, both institutional and 
belonging to various firms, will meet at the 


Hotel Pennsylvania, New York, June 


neering, ¢ Lemical, 


END DELAY on DOOR LININGS 
and SPECIAL 


Cast them in your own plant with 
J-M FIRECRETE...and have them 
ready for service within 24 hours. 
No cutting or fitting ... no pro- 
duction tie-ups waiting for deliv- 


ery of special shapes. 


Yes, Firecrete is a great time-saver 
in these days when speed is so vi- 
tal. But Firecrete is also just about 
the best refractory you could 
possibly use from a performance 
standpoint. It has practically no 
drying or firing shrinkage and is 
highly resistant to spalling. It’s 
used for furnace doors and linings, 
baffle tile, burner rings, pipe lin- 
ings and special shapes. Four 
types available: 

For temperatures up to 2400° F,— 
Standard Firecrete. 





rad 


SHAPES... 





Doors of these Swindell Dressler An- 
nealing Furnaces lined with L. W. 
(Light Weight) Firecrete. L. W. Fire- 
crete also used for doors of Amsler- 
Morton Billet Heating Furnaces, and 
H. T. (High Temperature) Firecrete 
for doors of Amsler-Morton Forge 
Furnaces. 


For temperatures up to 2200° F.— 
L. W. (Light Weight) Firecrete. 


For temperatures up to 2800° F, — 
H. T. (High Temperature) Firecrete. 


For temperatures up to 3200° F,— 
J-M Chrome Castable. Designed par- 
ticularly for use in forging and heat- 
treating furnace bottoms. 


FIRECRETE is shipped in 100-lb. 
bags. And it is readily available. 
For details and prices, write Johns- 
Manville, 22 East 40th Street, 
New York, N. Y. 
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IN THAT 
“TOUGH 
SPOT” 
PUT 


METALINE OILLESS BEARINGS 


You know right where it is. | 





It’s hard to get at, easy to overlook, annoying to service and | 
there’s the deuce to pay if it stops the works. 


For all such locations, as well as for those less difficult, specify 
Rhoades Metaline Oilless Bronze Bearings. They never take oil 
or grease, for the lubricant, that is right for the job is built in. 
They fit accurately and, once properly installed, require no fur- 
ther attention. 


Metaline Bearings are made of high grade bronze in one and 
two piece types, plain or flanged, in a wide range of sizes. We 
can accept war orders and other orders with proper certification. 


Send for our catalog which describes 
Metaline Bearings in detail. 


50-17 FIFTH ST. 


24. Miss Elsie P. Garvin, Eastman Kodak 
Co., Rochester, N. Y., is chairman of the 
Science-T echnology group. 

The paper, “Arc Welding Versus Cast- 
ing in the Design of Jigs and Fixtures,” 
by Herman J. Brenneke, of New York Uni- 
versity, won the first award of $1000 in 
the Engineering Undergraduate Award & 
Scholarship Program of the James F. Lin- 
coln Arc Welding Foundation, Cleveland. 
He received the additional honor of hav- 
ing four scholarships of $250 each pre- 
sented in his name to his University’s De- 
partment of Mechanical Engineering. The 
description indicated a saving in cost of 
$45.18, and a saving in time of 17 hrs. 
Topics for the second and third prize 
winners were an arc welded chair and a 
radio tower. 

A new library of welding, believed the 
most extensive in existence, has been es- 
tablished at the Ohio State University, Co- 
lumbus, according to E. N. Manchester, 
university librarian. It is the gift of A. F. 
Davis, vice president and secretary of the 
Lincoln Electric Co., Cleveland, and is 
named after him. The library is expected 
to be of special value to industrial design- 
ers, engineers, technicians, etc. Though in 
the early stages of development, it now 
contains over 700 books, including those 
on metallurzy, designing for welded con- 
struction, welding technique and proced- 
ures, properties of weld metals, standard 
welding textbooks, bound volumes of weld- 
ing magazines, patents relating to welding, 
etc. 
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R. W. RHOADES METALINE CO. Inc. 


LONG ISLAND CITY, N. Y 


Producers of 


STAINLESS AND 
ALLOY STEELS 





* 


EXTENSIVE FACILITIES 
FOR LARGE FORGINGS 


* 


BARIUM STAINLESS STEEL 
CORPORATION 


Canton, Ohio 





News of Metallurgical Engineers 


Thomas N. Armstrong, metallurgist since 
1935 with the Development and Research 
Department, International Nickel Co., is 
now also a part-time member of the staff of 
the War Metallurgy Committee of the Na- 
tional Academy of Sciences—National Re- 
search Council. His professional interests 
have included alloy steels, ordnance and 
welding. 





C. E. Powell has been appointed man- 
ager of the machinery department of the 
R. D. Wood Co., Philadelphia. He is 
well known in the hydraulic machinery 
field, and has contributed many ideas dur- 
ing this war to high-speed press and con- 
trol design for hydraulic forging of non- 
ferrous and aircraft metals. A graduate of 
Carnegie Tech., he has been with Pitts- 
burgh Crucible Steel Co., Worthington 
Pump & Machinery Corp., and Homestead 
Valve Mfg. Co. 





G. Donald Spackman has been elected 
vice president in charge of operations of 
the Lukens Steel Co., Coatesville, Pa. In 
his new position he will be responsible for 
operations at Lukens and its two subsidiary 
companies. 





C. C. Herman has been made general 
manager of Claude B. Schneible Co., Chi- 


cago, maker of industrial dust collcctor 
systems. He was formerly chief engincer 
with that company, and in previous ycars 


had been with the engineering department 
of John Deere & Co. in the Moline and 
Waterloo plants. 





Everett Chapman has resigned the presi- 
dency of Lukenweld, Inc., Coatesville, Pa., 
to establish his own consulting engineering 
business. Among his previous positions 
were teacher of electrical engineering at 
Purdue University and experimental engi- 
neer with Lincoln Electric Co., Cleveland. 
He is one of the country's leading weld- 
ing experts. 

Harold F. Haase has joined Battelle Me- 
morial Institute, Columbus, where he will 
do electrochemical research. His former 
affiliations include research positions with 
A. O. Smith Corp. and American Can Co. 





James L. Francis has joined the metallur- 
gical staff of the Meehanite Metal Corp., 
New Rochelle, N. Y. He was formerly 
with Vulcan Foundry Co., Oakland, Calif. 





Gordon Lefebore has been elected pres 
ident and general manager of the Cooper 
Bessemer Corp. He is a man who has had 
much industrial production experience. He 
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cin CASTINGS 
tag < DURALOY® | 


Twenty years in the history of this country is 
not long. But in the history of chrome-iron and 
chrome-nickel castings it covers just about all 
of it. For we were among those who did the 
pioneering work in high alloy castings back in 
the early twenties. 

All of this points to the most important requisite 





if a foundry is to serve industry along these 
lines. That requisite is experience. 

That our metallurgists and foundrymen can 
look back upon so many years of service is 
indicative of the service they can give you 
today. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
Eastern Office: 12 East 41st St., New York, N. Y. 


Detroit: The Duraloy Co. of Detroit 
Metal Goods Corporation: St. Louis — 


JUNE, 1943 


Scranton, Pa.: Coffin & Smith 


Houston — Dallas — Tulsa — New Orleans 
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Aluminum Sheet 
Storage 


178S-T and 
24S-T sheets and spars must 
be protected from air-harden- 


Aluminum alloy 


ing until used . . . just as 
rivets of the same alloys are 


protected. 


KOLD-HOLD Aluminum 
Sheet Storage Units afford this 
protection by pulling the sheets 
down to —20° F. just after the 
quenching process .. . and 
holding the sheets at this low- 
temperature level until they 
are ready for use at the form- 
ing station. 


Sheets are placed on end in 
and rest on 
removable wooden racks. Free 
air circulation cools sheets uni- 
formly .”. . making them more 
pliable. Forming is effected 
with less stress and strain on 
the metal, and tool and die life 
of the press is prolonged 
through reduction of shock 
load. 


the cooler ... 


Send now for complete de- 
tails. 
. 
New York — 254 W. 3ist St. — PE 6-1161 
Chicago — 201 N. Wells — RAN 3086 


Los Angeles — 1015 W. 2nd St. — MI 4989 


Philadelphia — 2414 Clover Lane — 


Upper Darby — SHErwood 0622 ; 


KOLD-HOLD MANUFACTURING (CO 


$36 N. Grand Avec., LANSING, MICH.,U 
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is a graduate of Virginia Polytechnic Insti- 
tute and attended West Point. Several 
years ago he was in charge of production 
of Chevrolet and was later vice-president 
in charge of General Motors activities in 
Canada. He was also in charge of the 
Diesel Engine Division of the American 
Locomotive Co. More recently he has 
helped coordinate production of war ma- 
terials in the U. S. and Canada. 


Adam 
charge of 


Inc., has 


MacKenzie, vice 
manufacturing, 
been elected 
American 


president in 
Carboloy Co., 
Detroit 
Mining & 


chairman, 
Institute of 
Engineers 


section, 
Metallurgical 


Frederick A. Westphall is on leave of 
absence from the Sheffield Steel Corp. for 
the war's duration, and has been commis- 
sioned a lieutenant-commander in the U. 
S. Naval Reserve. He is a past president 
of the Wire Association. In previous years 
he was with the American Steel & Wire 
Co. and Jones & Laughlin Steel Corp. Dur- 
ing the first war he served with the artil- 
lery, and was decorated for gallantry in 
action and meritorious services. 


E. H. Bucy has resigned as chief of the 
Protective Coatings Section, Chemicals 
Section, WPB, to become assistant general 
manager of the cellulose products depart- 
ment, Atlas Powder Co., Wilmington, Del. 
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Meetings and Expositions 


SOCIETY OF AUTOMOTIVE'- EN- 


GINEERS, war materials meeting. 
Detroit, Mich. June 9-10, 
1943. 

AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS, semi-annual 
meeting. Los Angeles, Calif. 
June 14-16, 1943. 

AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, national 
technical meeting. Cleveland, 
Ohio June 21-25, 1943. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting. 
Pittsburgh, Pa. June 28-July 
2nd, 1943. 

AMERICAN CHEMICAL SOCIETY, 


semi-annual meeting. Minneapo- 


lis, Minn. September 6-10, 
1943. 

SOCIETY OF AUTOMOTIVE’ EN- 
GINEERS, national tractor meet- 
ing. Milwaukee, Wis. Septem- 
ber 23-24, 1943. 

SocIETY OF AUTOMOTIVE’ EN- 
GINEERS, national aircraft en- 
gineering and production meet- 
ing. Los Angeles, Calif. Sep- 
tember 30-October 2nd, 1943. 











| Baker Gas Furnaces 
J TEMPERATURES UP TO 2400: F. 
WITHOUT A BLOWER 


AKER Blowerless Gas Furnaces 

are very low in gas consump- 

tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 
There are 9 standard stock models 


ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 5%”, to 


‘No. 24, which is 12” x 20” x 8” as 


illustrated. All provide uniform, con- 
trolled heat up to 1900° F. 

Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 

"We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
8%” x 15” x 2%” high. 

Special size furnaces built te your 
order. Write for descriptive folder 
and prices. 


BAKER & CO., ENC. 
113 Astor St.. Newark, 


ee _ 












al 
ale 

Et 
Eee, ae 





METALS AND ALLOYS 


Neg. 


























Hagan, George J., Co. .......... 1168 


Agency—W aLKER & DowNInG 


Handy & Harman .............. 1253 
Agency—PETERSON & Kempner, Inc. 
ve Sh Se 1238 
Harnischfeger Corp. ............ 1263 
Agency—BUCHEN Co. 

EE 6b veins ¢ 5 + cat ed 1347 
Heppenstall Co. ................ 1157 
Agency—Ketcuum, MacLeop & Grove, Inc. 
Houghton, E. F. & Co. ...... 1354, 1355 
Agency—GaRVER ADVERTISING SERVICE 
Hydraulic Press Mfg. Co. ....... 1139 
Agency—JaY H. Matsx Co. 

oe a ee ee 1150 
illinois Clay Products Co. ....... 1236 
illinois Testing Laboratories, Inc.. 1340 
indium Corp. of America ........ 1274 
Agency—-ALAN BRIDGMAN SANGER 
Ingersoll-Rand Co, ............. 1327 
lalendl Ge Mths. « Rika 8 <4 ied 1176 


Agency—BEHEL aND WALDIE AND Briccs 
international Nickel Co., Inc. 


1212, 1223, 1249 


Agency—MARSCHALK AND Pratt Co. 


hecvett, | See. 3X DN ein case > 1292 
lessop SOUND GO... w scene nse ens 1337 


Agency—SYKrEs ADVERTISING AGENCY 


Johns-Manville Corp. Fat BAY 1343 
Agency——J. Water THompson Co. 
Johnson Bronze Co. ............ 1314 


Agency—WEARSTLER ADVERTISING, INC. 
johnson, S$. C., & Son, Inc, ...... 1338 


ncy—NeepHaM, Louis & Brorsy, INc. 


Kemp, C. M., Mfg. Co. ......... 1318 
cy—Frank D. Wess Apv. Co. 
Kidde, Walter, & Co., Inc. ...... 1173 
forncy—NEWELL-EMMeEtTT Co. 
1, AMM dias cs ccdaweiba 1305 


« & Blum Manufacturing Co... 1158 


icy—S. C. Bazr Company 


Kold-Hold Mfg, Co, ............ 1346 

cy—Jagua Co. 

Kropp FRG edhe scr eaass 1163 

Agency—ADVERTISING Propucers § Associ- 
rcp 

Kuhiman Electric Co. .......... 1242 

Aavncy—Sremann & Peters, Inc. 


Laciede-Christy Clay Products Co. 1271 


Agency—OaKkLeiIcH R. Frencn & Assoc. 


Latrobe Electric Steel Co. ...... 1277 
Agency—Witt1amM Conen Co. 

Leeds & Northrup Co. ..... 1174, 1295 
Lincoln Electric Co. ............ 1261 
Agency —GRISWOLD-ESHLEMAN Co, 

Lindberg Engineering Co, ....... 1255 
Agency—M, GLen MILLER 

Lithium Qo 56s encaiieee.es «0% 1357 


Agency—GerorGE Homer MaArtTIN 


Machlett Laboratories, Inc. ...... 1288 
Agency—Grapy & WAGNER 

Magnaflux Corp. .......... 1302, 1303 
Agency—Evans Associates, Inc. 
Magnuson Products Corp. ....... 1356 
Agency—G. WitFrrep WRIGHT 

Mallory, P. R. & Co., Inc. ...... 1321 


Agency—A1TK1N-KynettT Co. 








* McKenna Metals Co. ........... 1324 


Agency—SyYkes ADVERTISING AGENCY 


* Meehanite Research Institute ... 1137 


Agency—Watker & DowNING 

Merrimac Division .............. 1237 
Agency—GARDNER ADVERTISING Co. 
Metallizing Engineering Co., Inc.. 1254 
Agency—RicKkarp & Company, INc. 
Michiana Products Corp. ........ 1315 
Agency—KIRrKGASSER-DrEW Co. 


Michigan Smelting and Refining 


 - v civ' Filech a> » Mae ees 1245 
Agency—Z1MMER-KELLER, INC. 
Michigan Steel Casting Co. ..... 1269 


Agency—L. Cuarves Lussier, Inc. 


» Milwaukee Metal Spinning Co. .. 1347 


Agency— Morrison ADVERTISING AGENCY 


Molybdenum Corp. of America .. 1231 


Agency—SmituH, Taytor & JENKINS, INC. 


* Monsanto Chemical Co. ........ 1237 
Agency—GARDNER ADVERTISING Co. 
Morrison Engineering ay sis5 1320 
Agency—G. M. Basrorp Co. 

Mueller Brass Co. .............. 1325 
Mullite Refractories Co. ........ 1243 
Agency—RIcHARD THORNDIKE 

Munning & Munning, Inc, ...... 1308 


Agency—G. WILFreo Wricut 


National Steel Corp. ........... 1349 
Agency—Ketcuum, MacLeop & Grove, Inc. 
New jersey Zinc Co. .......... 1279 
Niagara Falls Smelting G Refining 
WL gra daee) « «0: 1348 
POS ko os 4 8 a ed eed ke 1241 


Agency—Joun W. Optin Co., Ine. 


Oakite Products, Inc. ........... 1347 


Agency—Ricxarp & Co., Ine. 


= »} & aes . 1262 


gE ene 1339 


Agency—Marvin Haun 


Pennsylvania Salt Mfg. Co. ..1350, 1351 


Agency—GEARE-MarstTon, INC. 


Permutit Company ............. 1264 
Agency—NEWELL-EMMeETT Co. 
Philadelphia Quartz Co. ........ 1270 
Physicists Research Co. ......... 1309 
Agency—Cuartes M. Gray 
Picker X-Ray Corp. ........ 1286, 1287 
, s . § ) Serr. 1296 
Pittsburgh Lectromelt Furnace 

Rs irk 4 3 1 dhiealatatines «tn 1230 


Agency—-SYKES ADVERTISING AGENCY 


RCA Victor Division ............ 1297 
Agency—Kenyon & Ecxunarpt, INc. 
Reinhold Publishing Corp. ....... 1356 
Republic Steel Corp. es oak Ae 1153 
Agency— MELDRUM FewsmMitH, INc. 


Rhoades, R. W., Metaline Co., Inc. 1344 


Agency—ALFRED FIscHER 


* Riehle Testing Machines Division. 1289 


Agency—L. W. Ramsey Co. 

By Se 1235 

Roots-Connersville Blower Corp. .. 1270 
NG 0. 


Agency—MorGAN ADVERTISI 


* R-S Products Corp. ............ 1260 


Agency—McLaiIn ORGANIZATION, INC. 
Ruemelin Mfg. Co. ............. 1334 


Agency—Pavutson GeriacH & ASSOCIATES, 
Inc. 


Rustless Iron & Steel Corp. ...... 1283 


Agency—Van Sant, Ducpare & Co., Inc. 


St. Joseph Lead Ce. ............ 1281 
Agency—Frank Best & Co., INC. 

Salem Engineering Co. .......... 1162 
Agency—Meetk & THOMAS 
EE” 1265 
ce 1S eae 1301 
Agency—RIcHaArD THORNDIKE 
Shenango-Penn Mold Co. ....... 1282 
Agency—Griswo.p-EsHLEMAN Co. 
ET RLS A wats Lcdnaysss 1268 
ie Se 1229 
Agency—ATHERTON & CurRRiER, INC. 
Spencer Turbine Co. ........... 1226 
Agency—W. L. Towne 

Standard Machinery a eae. s 
Agency—HamMonp-GorrF Co. 


Standard Steel Works Division ... 1154 
Agency—Ketcuum, MacLeop & Grove, INc. 
Standard X-Ray Co. ............ 1307 
Agency—ALLAN D. Parsons ADVERTISING 
Stewart Industrial Furnace Division 1267 
Agency—Perrin-Paus Co. 


Stokes, F. j., Machine Co. ...... 1156 
Agency—McLain ORGANIZATION, INc. 
Shnest. BB Ge GM. -.6\cinicdw es 1338 
Agency—Ruvusse__ T. Gray, INc. 

Superior Steel Corp. ............ 1273 


Agency—-Wa.ker & DownNING 


Taber Instrument Co. ...... ... 1298 
Agency—-Horace A, LANey 
Taylor, Chas. Sons Co. .......... 1234 
Agency—STRAUCHEN & McKim 
Thermal Syndicate, Ltd. ...... . 1308 
Timken Roller Bearing Co., 

Steel G Tube Division ........ 1165 
Titanium Alloy Manufacturing 

BT ee tes oat 1224, 1225 


Agency—Apvvpison Vars, INc. 


Union Carbide and Carbon Co. .. 1169 
RO pa ee 1335 


Agency—BaTtEN, Barton, Durstine & Os- 
BORN, INC. 


U. S. Steel Export Co. .......... 1335 

Agency—BatTTEeN, Barton, Durstine & Os 
BORN, INC. 

U. S. Treasury Department ...... 1172 

Universal Vise G Tool Co. ...... 1160 

Agency—Rickarp & Co., INc. 


Upton Electric Furnace Division .. 1342 
Agency—-A.Frep B, Harp Co. 


Van Norman Machine Tool Co. 


1146, 1147 
Agency—-SUTHERLAND-ABBOTT 
Vapor Blast Manufacturing Co. .. 1256 


Agency—Morrison ADVERTISING AGENCY, 
Inc. 


Victor Equipment Lae 1164 


Agency—Gerorce LYNN 


Westinghouse Electric & Manufac- 


turing Co. ...... 1214, 1290, 1291 
Agency—Fvutier & Smitu & Ross, INc. 
SN WE, Ws Sn bs oo cv oe 1335 


Agency—Cuaries Dattas Reacu Co. 

Wilson Mechanical Instrument Co. 1298 
IEE «iy oh bs 0 3's Ya 1235 
Worcester Pressed Steel Co. ..... 1280 


Youngstown Sheet and Tube Co... 1331 


Agency—GRrISWOLD-ESHLEMAN Co. 


—— nl 





By Edwin F. Cone 


Stainless Steel Airplanes 


Some interesting testimony regarding the use of stainless 
steel in airplane construction comes from Col. E. J. W. 
Ragsdale of the Edward G. Budd Mfg. Co.,:in an ad- 
dress before the Philadelphia section of the Society of 
Automotive Engineers. He said in part: Stainless steel 
is an ideal material with which to work. Several years 
ago I predicted that stainless steel would find its way 
into aircraft construction through the fire route. It has 
done just that because at 1200 deg. stainless steel has 
retained more strength than plain carbon steel ever had 
even at room temperature. Even more remarkable than 
its resistance to heat is that characteristic of stainless 
which enables it to retain its impact resistance when cold. 
At 100 deg. below zero it is the same as at room tempera- 
ture. Stainless steel is really handicapped with its mis- 
nomer. Its reputation is well known for resistance to 
corrosion, but its ability to withstand heat, cold, fatigue, 
and impact is not yet common information. 


Nickel Pig Iron 


One large American steel producer has been experiment- 
ing with the use of alloy scrap in blast furnaces with 
the result that 0.50 to 1.50 per cent Ni has been intro- 
duced into the pig iron. This iron is being used for di- 
rect charging into steel making furnaces —- an indirect 
way of making an alloy steel containing nickel. 

Effective March 3, the OPA added $2 per ton to the 
base prices of pig iron containing 0.50 to 0.75 per cent 
Ni with $1 a ton allowed for each additional 0.25 per 
cent. 


Steel Bars 


The output of hot-rolled carbon steel bars last year 
amounted to 6,589,000 net tons of 2 per cent in excess of 
the 1941 total. 

Alloy steel bar output in 1942 was 2,512,000 tons which 
is almost 20 per cent above the best previous record. 

Output of tool steel bars last year was 210,000 tons, also 
above the 1941 level. 
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Tantalum 


Muc): of the tantalum used in this country has been im- 
ported Announcement is now made by the U. S. Bureau 
of Mi ses that a deposit of tantalum ore has been discovered 
in New Mexico. Preliminary research work on this ore 
seems to indicate high percentages of tantalum. The 
Metals Reserve Co. is reported as paying $3.50 per lb. or 
$7000 a net ton for the concentrates that are being stocked 
at Rolla, Mo. 


Useful Ideas of Employees 


Suggestions by plant employees are proving an import- 
ant factor in the war effort. Westinghouse reports that 
more than 500,000 extra man-hours were added to the 
nation’s war effort in 1942 through suggestions made by 
employees. These suggestions also conserved hundreds of 
tons of vital materials—copper, steel, aluminum and rub- 
ber—and increased the output of machine tools and other 
equipment. War workers in 25 Westinghouse plants and 
14 offices last year handed in 22,788 ideas. Of these 
7365 or 36.4 per cent were good enough to put to use. 


More Demand for Alloy Steel 


The war program is constantly increasing the need for 
alloy steel—one out of every 6 tons of steel produced now 
is alloy steel. The proportion of alloy steel to the total 
steel output has risen steadily over the past year and more, 
and shows no signs of diminishing. 

To meet this demand more alloy steel of certain grades 
is being made in open-hearth furnaces. Such furnaces are 
producing only 3 heats of alloy steel in the same length of 
time that they formerly produced 4 heats of plain carbon 
steel, according to the American Iron and Steel Institute. 


Rate of Steelmaking 


A recent survey of steel producers by the American Iron 
and Steel Institute has revealed the fact that the more than 
1200 steel furnaces in the country were either in produc- 
tion or else undergoing routine maintenance work 99.7 per 
cent of the year—a new high rate of activity by a wide 
margin. Although the furnaces were in operation 99.7 
per cent of the time, the total tonnage of steel produced 
during the year represented only 96.8 per cent of the in- 
dustry’s rated capacity—largely because wartime emergency 
conditions have lengthened the average time to make a 
heat of steel. 


Expansion in Electric Steel 


Some measure of the degree of expansion of the Amer- 
ican electric steel industry is available from a comparison 
of the output of that industry for the first quarter of this 
year with that of the same period in 1942. The total to 
April 1, this year, was 1,095,146 net tons—for the same 
3 months a year ago it was 898,075. This is an increase 
of over 197,700 tons for this year. 


Total Steel Output for 1943 


At 21,920,278 net tons as the steel ingot and castings 
production for the first quarter of this year, the 1943 total 
will not be less than 87,700,000 tons if the volume is main- 
tained. The total for the first quarter is over 903,500 tons 
in excess of that for the same period a year ago. 
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‘Keep the Home. Fires Burning — BUY WAR BONDS 
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B&W APPLICATION ENGINEERING 


Under present conditions, standard B&W 
designs, such as the one illustrated, help 
reduce man-hours — and headaches. 

B&W Arch Units are easy to apply; 
suspension members, being standard pipe 
and rods, are readily obtainable. 

B&W Sales Engineers will assist you in 
selecting the proper design and refractories. 


Enlist their help — without obligation. 








THE BABCOCK & WILCOX COMPANY 
« Refractories Division - 
85 LIBERTY ST., NEW YORK, N. Y. 
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Meehanite Foundries 


Allentown, Pa. 
Traylor Engineering Company 
e 
Ansonia, Cenn. 


Farrel-Birmingham Co., Inc. 
. 
Bridgewater, Mass 


The Henry Perkins Co. 
Geuthien, New York 
E. W. Bliss Company 
Butfelo, N.Y 
Pohlman Feundry Co., Inc. 
Charleston, W. Va 
Kanawha Manufacturing Co. 
Gitiensenn Tenn 
Ross-Meehan Foundries 
Chicane, mI 
Greenlee Foundry Company 
Cincinnati, Ohiec 
Cincinnati Grinders Incorporated 
The Cincinnati Milling Machine Co. 
Cleveland, Ohio 
Fulton Foundry & Machine Co. 
eatin Colo. 
The Stearns-Roger Mfg. Co. 
Detroit, Mich. 
Atlas Foundry Co. 
Flint, Mich 
Seneral Foundry & Mfg. Company 
neuen, Ohic 
e Hamilton Foundry & Machine Co. 
Hamilton Onterie, Conaode 
Otis-Fensom Elevator Company 
weingions N. J 
Barnett Foundry & Machine Co. 
Seoniaite Pa 
Elliott Company 
Lowishers, Tenn 
Marshall Stove Company 
Los Angeles, Colif 
Kinney Iron Works 
Mitweukee, Wis 
Koehring Company 
Mt. Vernon, O “Breve City, Pe. 
Cooper-Bessemer Corporation 
New Rochelle, N. Y 
Meehanite Metal Corporation 
New York, N.Y. 
The American Brake Shoe Co. 
Ookland, Calif. 
Vulcan Foundry Company 
Orillie, Conede 
E. Long, Ltd. 
Philadelphia, Pa. 


H. W. Butterworth & Sons Co. 
Florence Pipe Foundry & Machine Co., 


(R. D. Wood Company, Selling Agents) 


Phillipsburg, N. J. 
Warren Foundry & Pipe Corp. 
Pittsburgh, Pa. 
Rosedale Foundry & Machine Co. 
Portland, Oregon 
Crawford & Doherty Foundry Co. 
Rochester, N. Y. 
American Laundry Machinery Co. 
St. Lous, Mo. 
Banner Iron Works 
St. Poul, Minn. 
Valley Iron Works 
Seottle, Washiagfon 
Washington Iron Works 
Sanden, Eng. 


The International Meehanite 
Metal Co., Ltd. 


. 
Woterloo, N. 5. W. 


Australian Meehanite Metal Co., Ltd. 


s 
Johannesburg, South Africa 


q Meehanite Metal Co. (S.A.) (Pty.) Ltd. 
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CONSTANT RESEARCH, 
INVESTIGATION and 


recorded experience 


help ‘solve 


your casti 


HEN you come to a Meehanite 

foundry with a problem involving 
castings, the recommendations made by 
the foundry are backed by a vast amount 
of metallurgical and application data. 
This represents not merely the experience 
of one foundry, but includes information 
obtained through years of scientific re- 
search by Meehanite engineers, plus 
practical solutions of individual problems 
worked out by Meehanite foundries all 
over the world. 


Furthermore, you can have full con- 
fidence that the recommendations will be 
carried out. Due to the precise control 


MEEHANITE RESEARCH INSTITUTE, New Rochelle, N. Y. 





of the type and quantity of raw materials, 
and the strict regulation of cupola, mold- 
ing and casting practice, the Meehanite 
foundry is able to control closely the 
metallurgical structure of the metal and 
its physical properties, thus fulfilling your 
particular service requirements. 


The properties most generally desired, 
either singly or in combinations are: high 
strength combined with resistance to 
fatigue, wear resistance, free machin- 
ability, corrosion resistance, vibration 
absorption, toughness, etc. Let your 
Meehanite foundry tell you more about 
this unique series of metals. 





47 pages of engineering data sent free to 


executives, engineers, designers, promotion 
men. Ask for bulletin No. 14. 
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- every stainless and alloy welding job there 














is an Areos electrode of the proper analysis. Ordnance, marine, 
aireraft, oil, rubber and other critical equipment is being welded 
with one or another of the thirty-six different analyses which Arcos 
is in a position to supply. Take advantage of over twelve years 


of specialized production and research — specify Arcos Electrodes. 





Hacos CoRPoraTiON 


401 HORTH BROAD ST., PHILADELPHIA, PA. 


Distributors Warehouse Stocks in the Following Cities: 


Borger, Texas...... Hart Industrial Supply Co. Kingsport, Tenn........ Slip-Not Belting Corp. 
Boston, Mass. (Beimont), H. Boker & Co.,Inc., tos Angeles, Calif....... Victor Equipment Co. 
W. E. Fluke Milwaukee, Wis....Machinery & Welder Corp. 
Bufalo, MeVe. cece ecteree Root, Neal & Co. Moline, ill........ Machinery & Welder Corp. 
Chicago, Mi... ....- Machinery & Welder Corp. New Orleans, ta..... -Wm. D. Seymour Co. 
Cincinnati, OhWtio........ Williams & Co., Inc. New York, N. Y.........H. Boker & Co., Inc. 
Cleveland, Ohio ........ Williams & Co., Inc. pa City, Okla. . Hart Industria) Supply Ce. 
Columbus, Ohio......... Williams & Co., Inc. Pampa, Texas...... Hart Industrial Supply 
Detroit, Michigan... .C. E. Philips & Co., Inc. Pittsburgh, Pa.......... Williams & Co 
SG avicves cada Boyd Welding Co. ®ochester, N. Y..........Wel Co 
San Diego, Calif........ Victor Equipment Co 
Fresmo, Calif........... Victor Equipment Co San Francisco, Calif... . . Victor Equ!pment 
Ft. Wayne, (oy oe Welding Sup. Co., Inc. Seattie, Wash.......... Victor Equi Co 
Honolulu, Hawail.Hawalian Gas Products, Ltd ‘ 0. Biss ss oe Machinery Ider Corp “ 
Houston, Texas. .Champion Rivet Co. of Texas aeuaee Pa pate a WES 6 eae Welding Supply Co QUALITY WELD METAL 


Kansas City, Mo..Welders Supply & Repair 


¢ 
< 
E 
5 
R 


EASILY DEPOSITED” 


—— an 




















1138 METALS AND ALLOYS 4 


Aircraft Bui 


H-P-M BLANKHOL 


For Today’s Mass Hi 
Deep Drawn Metal Parts . 








H-P-M FASTRAVERSE Presses, equipped 
with both hydraulic blankholder and die 
cushion, are designed to accommodate 
all standard types of steel and "Kirksite" 
dies. Die set-up is quick and simple. A 
single pump generates hydraulic pres- 
sure for all press actions. All strokes and 
pressures are adjustable, including vari- 
able pressure at each of the four corners 
of the blankholder slide. The H-P-M 
“valveless’ Closed Circuit operating 
system juarantees a fast, smooth press 
cycle with shockless reversal. Write 
today for Bulletin 4206 featuring H-P-M 
Metal Working Presses. 

THE HYDRAULIC PRESS MFG. COMPANY 

Mount Gilead, Ohio, U. S. A. 


District Sales Offices: New York, Syracuse, Detroit and 
Chicago—Representatives in Principal Cities 





The dependable long life H-P-M 


HYDRO-POWER Radial Pump powers 
every H-P-M Hydraulic Press 
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for 28-ton inks 
Baldwin Locome 

















TANKS FASTER 


with AC WELUING 





Tanks, guns, ships, and hun- 
dreds of other war products 
are being welded faster and 


b tter with a-c welding. 


is A MOST every field of welding—from heavy 
arn plate to light-gage work— manufacturers 
and 0} «tors who have used both a-c and d-c weld- 
ing pr. - a-c. Here’s why: 


0 Up 36% faster welding—In many cases higher 
curren’ ind larger electrodes can be used for greater 
speeds. -lany users report speed-ups of 15 to 36 per 


cent a r+ changing from d-c to General Electric 
a-C WE! rs. 


It's -usy to get high-quality welds—The absence of 
troublesome arc-blow makes it easier for the oper- 
ator to .ontrol the molten pool. The danger of un- 
dercutting and inclusions is greatly reduced—uniform 
welds are more easily made. 


3 less distribution copper required—A-c welders can 
use the same power circuits as d-c welders. Or, when 
new lines are being put in, a-c welders require con- 
siderably Jess copper than d-c welders. In addition, 


they save up to 50 per cent in power because of 
their higher efficiency. 


LARGE SELECTION OF A-C ELECTRODES— 
General Electric furnishes nine heavily coated elec- 
ttodes for a-c welding, including the popular W-26 


»>ENERAL “) ELECTRIC 











for first-class welding in all positions, including 
vertical and overhead. 


FOR COMPLETE INFORMATION on how a-c 
welding can speed up your production and ensure 
higher quality work, get in touch with your G-E 
arc-welding distributor, local G-E office, or write to 
General Electric Company, Schenectady, New York. 




















































ADVANTAGES THAT 
FORGINGS OFFER YOU 


TATE RAPID ASSEMBLY 





4. FORGINGS FACILI 
ta ee : THROUGH WELDING ApAPraBilit’ 


NSER 
1. FORGINGS CO LESS WEIGHT. 


gp IN (105 
GREATER STRENGTH 5. FORGINGS, yr 









Evidence substantiating the 

7 advantages which forgings 

offer has been published in 
Drop Forging Topics. 









) 
Are you obtaining the utmost of every advantage that forgings offer | 


TLS 





Are you using forgings for the first time? nities to reduce weight and conserve critica! | 
Then, may we suggest that you check your use metals, or indicated a faster method for machin- 
of forgings against the 7 advantages that ing and finishing forgings. This checking need 
forgings offer to be sure that you are obtaining not be difficult or wasteful of time. Assistance : 
the utmost of every advantage. Even to those for such a check-up is available from forging 
manufacturers who have had a long engineers connected with your source ‘ 
experience in the use of forgings, the of supply. Utilize their broad experi- 
re-checking of every forging part, Y, ence to obtain the fullest measure of 
against the 7 advantages that forgings Uj benefits from your use of forgings. 


offer, has revealed further opportu- Begin your check-up now! 





FORGINGS ARE AS VITAL TO VICTORY AS THINKING IS TO PROGRESS 


) = 


» ss 


5 3 & 
Drop Forging Topics contains technical informa- a 
tion for design engineers, production executives, | 
metallurgists and other technicians who are devoting all 


their effort to speeding up the production of fighting equipment. If 
you do not receive “T opics” regularly, send us your name. It’s free. 


605 Hanna Building * Cleveland, Ohio 
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These three G-E vertical-cylindrical gas-carburizing furnaces, with cooling chambers, 
are used for carburizing aircraft parts. 


with G-E GAS CARBURIZING 
ELECTRIC FURNACES 


ESIGNED for carburizing steel parts quickly, uniformly, and economically, 
G-E gas-carburizing furnaces speed up operations as much as 50 per cent 
compared with pack-carburizing methods. 


With these furnaces no packing material is needed. Instead, propane gas or 
natural gas, of uniform chemical composition, is forced through the charge to supply 
the necessary carbon for maximum rate of carburization. Parts are simply placed 
in baskets or trays, or on fixtures, and loaded into the furnace. As a result, the time 
required to load the furnace and to bring the charge to the proper temperature is 
greatly reduced, the carburizing cycle is shorter, and power consumption is lower. 


The depth of carburization can be accurately controlled, and consistently high- 
quality results can be easily maintained. In many cases Drycolene, used as a carrier 
for a smaller quantity of propane or natural gas, provides control of the carbon 
concentration at the surface and practically prevents the deposition of soot. 


For complete details on these G-E carburizing furnaces simply get in touch 
with the local G-E heating specialist, or write for Bulletin GEA-3523A. General 
Electric Company, Schenectady, N. Y. 


FURNACES FOR PRACTICALLY EVERY INDUSTRIAL NEED 
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FPROOUCTION 
TIME LOST 





Certainly one of the biggest problems of round-the-clock 
production is finding ways to prevent loss of production time 
caused by frequent shut-downs to redress or replace tools that 
wear too rapidly or fail too soon. If you could get several 
hours, or even ten minutes, extra production time per day from each machine 
in your plant, wouldn’t it make your production schedules easier to meet? 


Here is a Method for Solving the Problem 


Many busy war plants have found the 
answer to the problem of getting more pro- 
duction per machine by using the Carpenter 
Matched Set Method of tool steel selection. 
Because it provides a definite system for 
selecting the one steel that is best for each 
tool, this method helps to get tools that give 
longer uninterrupted production. 


Thousands of successful applications have 
proved that the Matched Set Method defi- 
nitely helps to get more productive time from 









For “Refreshing” Skilled 

Tool Makers and Training 

New Men. More than 35,500 
copies of this text bock are ae 
in use. Copies are available to 
tool steel users in the U.S.A. at 
cost, $1.00— $3.50 elsewhere. 
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machines and tools. On the opposite page 
are four actual production line examples 
of how the Carpenter Matched Set Method 
has helped others get increased output from 
present equipment. 


If you are anxious to get better tool per- 
formance in your plant—longer uninter- 
rupted production runs—the Carpenter 
Matched Set Method can help you. The 
two books below can help you put this 
method to work in your plant. 


For Tool Room Fortmen and 
Tool Hardening. A 167-page 
manual with a ear arr 
explanation of the Matched 
Method of Tool Steel sg 
detailed heat treating data an 
hardening instructions. Free to 
tool steel users in the U. S. A. 
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HOW OTHERS HAVE STEPPED UP 
PRODUCTION PER MACHINE 


A DIFFERENT KIND 
OF PUNCH 


JOB: A “shaving” punch for “staking” the 
lug indicated by the arrow in Fig. 1. This 
small punch cuts only on one side—the 
job is done in one blow—and the material 
is mild steel. 





PROBLEM: As any tool maker will appreciate, the trouble was 
punch breakage. A good punch lasted only a few hours and the 
rest didn't last long enough to pay for setting them up. 


SOLUTION: The Carpenter Matched Set Method indicated that 
a tough steel was needed—so the tool maker picked the toughest 
of the lot, SOLAR (Water-Tough). 


RESULT: To the amazement of everybody, the first Solar punch 
put in the press ran for a week! The job was licked—and stayed licked. 


FOLLOWING THE 
ARROWS TO GREATER 
PRODUCTION Fig. 2 


JOB: A combination punch and die that works on cold rolled strip 
steel (Fig. 2). 





PROBLEM: This tool had been made of high carbon tool steel— 
but it seemed impossible to get away from galling and scratching 
the work. Efforts to make the die ‘‘glass hard”’ only served to make 
the tool so brittle that the thin wall would break. The best produc- 
tion had been 600 pieces. 


WANTED — 
HIGHER PRODUCTION 


JOB: Punching 3A," thick O.H. stee! 
sheets—19 punches and dies (Fig. 
3) to the set-up. As this was a very 
tough job, the steel first tried was 
Carpenter's R.D.S. (Oil-Tough), 
toughest of the Oil-Hardening Matched Set. This gave 190,000 
holes between grinds. 


Fig. 3 


PROBLEM: To step up production per grind —so as to cut 
down shut-down time required for regrinding. 


SOLUTION: Reference to the Matched Set Method indicated 
that greater wearing qualities could be obtained by moving 
north from R.D.S. to STENTOR (Oil-Hard). 


RESULT: Punches and dies made from Stentor stepped up 
production over 100%—to 387,000 holes per grind. And here 
is an important point—while Stentor was chosen for its greater 
hardness, it also proved to have sufficient toughness to 
handle the job. 


TWO JUMPS TO 
FIND THE ANSWER 


JOB: Making 3” diameter rolls used 
for rolling a bead on stainless strip 
.008”" thick. Note the thin edge on : 
the bead. Fig. 4 


PROBLEM: When made of carbon tool steel, the thin bead 
cracked in hardening, so the Matched Set Method was fol- 
lowed to STENTOR (Oil-Hard) for ‘greater hardening safety.”’ 
When made of Stentor, the bead stayed on in hardening safe 
enough, but when placed in service the strain was too much 













for the thin section in this hard steel, and the edges chipped. 


SOLUTION: Referring again to the Matched Set Method 
indicated that moving south to R.D.S. (Oil-Tough) would pro- 
vide greater toughness. 


RESULT: Made of R.D.S., the rolls shown in Fig. 4 had turned 
out ‘miles’ of molding when this picture was taken—and the : 
bead is still there! a 


SOLUTION: The tool maker turned to the Matched Set Diagram, 
put his finger on the middle diamond and said, ‘Here is about 
where I am—and I want greater wear resistance.’’ The arrow 


pointed north to K-W (Water-Wear), so the next tool was made 
from that steel. 





RESULT: Production increased to 12,000 pieces! 


important before— VITAL NOW! 


ins OW MAROON ‘TRE WATER RARE AMC tnt Ot0-maee 
matcnte 17 matcuen ver 


The actual job examples outlined above show how others 
have used the Carpenter Matched Set Method to reduce 
production interruptions and increase output. Your Car- 
penter representative will be glad to show you how it can 
be applied to your particular requirements. 


THE CARPENTER STEEL COMPANY 
135 BERN ST., READING, PA. 
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ithe Possibilities of 


/ 


(*HIGH FREQUENCY 


| Van Norman HFIH?*”’ 


INDUCTION HEATING) 





Because Van Norman High Frequency Induction 
Heating speeds up produstion, cuts costs, and pro- 
vides a better finished product — more and more 
design engineers, production engineers and plant 
executives are turning to: High Frequency Induc- 

» tion Heating for surface hardening, brazing, sol- 
a dering, and a host of other heating applications. 
a The reason ... High Frequency Induction Heating 
provides quick, localized heat to a specific portion 
Bs or area of metal. This not only simplifies heating 
a operations but also saves considerable time. In 
~ fact, many heating jobs are completed in seconds 
as compared to hours when previous methods are 


used, In addition, warping, distortion, scale and 


Surface Hardening Gear Teeth 
in 23 Seconds 


Gear teeth are hardened to 55-57 
Rockwell C in 15 seconds. Quench time 
is 8 seconds. Depth of hardening .035 
to .045. Material-plain carbon steel. 





VAN NORMAN MACHINE TOOL 
COMPANY 


Springfield, Massachusetts 


ys JUNE, 1943 





straightening operation are minimized or entirely 
eliminated. And because the entire heating opera- 
tion is automatic, Van Norman High Frequency In- 
duction Heating eliminates chance of human error 
— thus part after part is turnéd out with identical 
characteristics. A typical surface hardening appli- 


cation is shown below. 


Yes, you, too, can profit with HFIH. So investigate 
Van Norman High Frequency Induction Heating 
today. A complete story of their advantages, pos- 
sibilities and applications will be sent on request. 


Write for your copy. 
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Uniformity of thermal treatment and dependable quality in all finishing operations, 
are essential in the making of a steel that will flow smoothly and rapidly through 
your production machinery. 

The modern and extensive Aristoloy finishimg facilities, are completely integrated 
and assembled in our Warren plant. This centralized inanufacture results in undivided 


quality responsibility through each steel-making step from melting to finishing. 


CARBON TOOL STEELS 

ALLOY. TOOL STEELS 
AIRCRAFT QUALITY STEELS 
BEARING QUALITY STEELS 
STAINLESS STEELS » NITRALLOY STEELS 







Bitcrwte. 
STEELS 
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\POT-WELDING the thousands 
.) of corners for G-E switchgear 


closures speeded production 540 
per cent over riveting; 375 per cent 
over bolting. Spot welding elimi- 

ted punching holes, inserting rivets 
or bolts, and the riveting or bolting 
operations—saving time, material, 


and man power. 


Electronically controlled resistance 
welding is speeding the construction 
of light-metal and stainless-steel air- 
craft. It’s replacing soldering, too, 
saving tin and time. Joining like or 
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unlike metals and alloys. Giving 
dependable, consistent results. Mak- 
ing gastight seams. Helping speed 
the training of new operators. Resist- 
ance welding is ideal for high-produc- 
tion operations on heavy or light 
work, portable or fixed. 


Whatever your application, be sure 
to specify G-E electronic control and 
other electric accessories. For further 
information, contact any G-E office, 
or your resistance-welder manufac- 
turer or agent. Or write General 
Electric, Schenectady, N. Y. 








uerylhing You Need in 
Electric Equipment for 
RESISTANCE WELDING 





Electronic weld 
and 
sequence timers 


Electronic controls for 
spot and seam welders 





Weld-recorders—to re- 


cord electrical input of Electron tubes 


for all purposes 





EVERY weld 
Gm = 
Cables and Alr circult breakers and 
instruments 


welding transformers 


Vk 


Capacitors for power- 
factor improvement 





Motors and 
control 























ARE PRODUCED ON 
OUR EXTRUSION 
PRESSES. 


HYDROPRESS. . inc. 
ENGINEERS ~ CONTRACTORS 
HYDRAULIC PRESSES - ROLLING MILLS 
PUMPS - | ACCUMULATORS 
| 570 LEXINGTON AVENUE NEW YORK : Ne 
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Illustration is approximately full size. 


Sorry, we can’t tell you what this is—or what it does. But it IS a beauty, isn’t it? 
We can tell you that it started out as an Anaconda Hot Pressed Part, and that it 
was machined to its extremely close limits by the E. W. Bliss Co. It should give 
you an idea of what can be accomplished in the production of complicated 


parts of intricate design. Anaconda Hot Pressed Parts are strong, tough, close- 


grained and readily machined. They can be made of wrought copper, brass, 


bronze or special copper alloys ... and design possibilities are almost unlimited. 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Conn. 






















Point for point, this check 
list will help you compare 
your present materials with 
Anaconda Hot Pressed Parts. 
Consistently accurate in dimension. 
Freedom from internal defects. 
Gas, air and water-tight. 

Twice the strength of sand castings. 
Uniform, dense grain structure. 
Smooth, fine-texture finish. 

Readily machined—very little scrap. 
No sand—long tool life. 


Available in copper, brass, bronze 
and special copper alloys. 





Alexander F. Jenkins, President, The Alexander Milburn 
Company, manufacturers of welding and cutting apparatus, 
has this to say about Anaconda Hot Pressed Parts: 


“Welding and cutting tool equipment is susceptible to a 
great deal of heat, gas pressure and rough usage. We have 
found Anaconda Hot Pressed Parts the only suitable mate- 
rial having the necessary fine-grain, leak-proof structure for 
such parts of welding and cutting tool torches. They require 
a minimum of finishing and possess physical properties 
which are highly satisfactory.” 


“Hot Pressed Parts...Require a Minimum of Finishing” 


If the production of complicated parts of unusual design is causing you 
concern, Anaconda Hot Pressed Parts may be the answer. They have 
proved to be an economical short-cut to a finished product in man) 
instances. The check list at the left will help you compare Hot Presse’ 
Parts with the sand castings, permanent mold castings, or other forms 
of material you may be using. If the use of a Hot Pressed Part indicates 
a possible cost saving, an improved product, a production speed-up, o: 


release of important machining equipment, we'll be glad to talk it over 




















How to select the correct 


N.E.STEEL! 










— 


@ Republic’s N. E. Steel Handbook will tell you how! 
It will bring you valuable facts and information pre- 
pared by the same men who helped develop the 
National Emergency Steels — Republic metallurgists. 


This timely book offers an unusually complete descrip- 
tion of the N.E. Steels, their chemical analyses, physi- 
cal properties, their relationship to standard steels and 
why they substitute satisfactorily for high alloy steels. 


It presents the very information you need on how to 
select the correct N.E. grade for each application, how 
to fabricate it and the precautions to exercise. It explains 
the end quench hardenability test and why it is 
used in predicting certain physical properties. 
It contains many useful tables, including com- 
bined standard lists of A.I.S.I. and S.A.E. steels. 





Republic Stee! Corporation, Dept. MA 
3100 East 45th Street, Cleveland, Ohio 


Please send me a copy of your N.E. Steels Handbook 
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Thousands of these books already have been distri- 
buted and are proving of inestimable value in helping 
steel users speed up and increase war production. If you 
are an engineer, metallurgist or production executive 
using N.E. steels, or if you contemplate changing 
to them, you should have a copy. Fill in and send the 
coupon below, and your book will be mailed promptly. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division 


Sales Offices « Massillon, Ohio 
GENERAL OFFICES © ¢« £=CLEVELAND, OHIO 


Berger Manufacturing Division e Culvert Division 
Niles Steel Products Division e« Steel and Tubes Division 
Union Drawn Steel Division Truscon Steel Compsny 





Export Department: Chrysler Building, New York, New Yor 


























— REPUBLICS “™ 
-Alloy STEELS | «. ss 
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Gun Mounts and Gun Barrels 
are constructed with 


STANDARD forgings 


Acid open-hearth steel, rigidly controlled 
through every phase of production at Standar: 
results in finished forgings with the his 
physical properties and high quality demand 
in ordnance materiel for our armed forc: 
This control of quality also applies to 
forgings by Standard being produced eit! 
directly or indirectly for the war effort. 

It is one of the major reasons why Standard 
steel products bear the reputation for depen 
ability throughout peace-time industry and 


transportation as well as that of war. 
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STEEL WORKS 


DIVISION OF THE BALDWIN LOCOMOTIVE WORKS 
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“Straightens as it Quenches”’ 


_ 
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The Drever Pressure Quench has given new values to the time required 
to produce straight armor plate, by eliminating distortion of plates during quenching. 
By means of hydraulically operated platens, the plate is held rigid under proper pressure 
during the entire water quenching cycle and no further straightening is required. The 
Drever Pressure Quench straightens and quenches in one operation, and actual reports 
from users show savings of as much as 80% in straightening time on plates from es" 
thickness up. 





Regardless of your present heat treating equipment, or your method of quenching, 
investigate the Drever Pressure Quench which straightens plates as it quenches. 


\F IT'S HEAT TREATING EQUIPMENT $ EXPERIENCE POINTS TO 


THE DREVER CO. fiscouen: 
@ PHILADELPHIA, PA. 
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Save Labor, Time, Materials 


These parts are typical of hundreds being pressed from powdered metals 
. .. ordnance components, iron gears, porous bearings, parts for electri- 
cal assemblies, radio, communications systems, Alnico magnets, hard 


carbide tool bits, etc. . . . on Stokes Automatic Presses. 
Stokes pioneered the development of this type of press . . . equipment 
which is the result of 25 years of research . . . and is constantly engi- 


neering new models in capacities and types to meet ever-widening 
applications. 


Let us make recommendations on methods, 
equipment and applications . . . consult with you 
on specific pressing problems. Our laboratory 
facilities are available for experimental work. 
Write for complete 48-page illustrated catalog. 





F. J. STOKES MACHINE COMPANY 
5972 Tabor Road Oiney P. 0. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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SHOWN ON THE WALL in the picture above 


is the nd poster in the Heppenstall series 
for m gement—Free Upon Request. Simply 
write Heppensiall Company, Pittsburgh, Pa. 
and tell 


is how many you can use for the office 


walls of the people in your organization. 


We undertook this series because we wanted to 
help the war effort and we believed that labor was 
not alone in needing war production posters. 
Our country needs a lot of hours of good hard 


ingenious brainwork from management. 


And harder work in the office can set a 





should | work 


ny 


* 


™“. 


harder ? 


better example for men in the plant—help 
curtail worker absenteeism, one of our serious 


national problems. 


One more thing. 





Heppenstall is in the business of forging steel 
and our engineers have had a lot of experience 
specifying tailor-made forgings of every size 
and shape from ship shafts to gear blanks and 
roll sleeves to crank pins. If your production 
requires the use of forged steel, maybe your 
present alloys can be changed to include less 


critical materials or maybe there’s a chance to 


save through redesign. Ask us about it when 


you write for the posters. 


Heppenstall Company, Pittsburgh, Pa. 


This Advertisement Is Not 
Pure Altruism 


Our primary purpose, like yours, is to 
help our country win the war, but our 
secondary purpose is selfish. We want you 
to know us better. We have spent 53 
years building our company to its present 
position in industry. We'd like to keep 
that position when the war is over. 




















KIRK & BLUM 


DUST CONTROL SYSTEMS 


Are Doing Two Good Jobs for Leading Lathe Manufacturer 


Our assignment for The R, K. LeBlond Ma- 
chine Tool Co., was to eliminate the fine metal 


dust in castings grinding department, also the 


saw-dust 


shop. 


and wood-shavings in the 








Send for any of the fol- 
lowing Booklets: 


“Dust Collecting Sys- 
tems in Metal Indus- 
tries’’ 

‘‘Fan Systems for Vari- 
ous Industries’’ 

“Blower Systems for 
Woodworking Plants’’ 

‘‘Industrial Ovens’’ 

**‘Cooling Systems for the 
Glass Industry’”’ 

“Data on Kirk & Blum 


Production Facilities’’ 





pattern 


This called for the installation of two 


separate systems. 


A Down-Draft Sys- 
tem using Roto- 
Clones with spe- 
cially designed 
**After 
made by American 
Air Filter Co. Inc., 


was installed in the 


Cleaner’ 


castings grinding de- 


partment, Metal- 








dust from grinders is exhausted through floor 
and bench gratings into under-the-floor ducts, 


saving much needed space. 


In the pattern shop, a flat screen-type cloth fil 
ter with cyclone pre-cleaner is used as the dust 
collecting medium. Not only are the wood- 
shavings and saw-dust collected, but the air is 
returned to the building without heat loss, and 
dispersal of dust on adjoining property is 


avoided, 


In selecting different dust collecting media, we 
adhered firmly to the Kirk & Blum policy of mak- 
ing unbiased recommendations as to the best type 
for the individual job. 


For efficiency and dependability in dust control— 
Consult Kirk & Blum. 


THE KIRK & BLUM MANUFACTURING (60. 








AN ORGANIZATION OF 
2852 SPRING GROVE AVE. 


ENGINEERS 


AND MECHANICS 


CINCINNATI, OHIO 
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DURIRON PRODUCTS 


In Anodizing Processes 


DURIRON 
EQUIPMENT 
USED 


TANK OUTLETS—For 
either thin or thick wall 
tanks, and for flanged or 
lead pipe connections. 


Y-VALVES — Full open- 
ing with nearly straight 
flow. 


MODEL 40 PUMP—Capzc- 
cities up to 2000 gpm. 


HEAT EXCHANGER— 
No. 12-C cooler, capacity 
300,000 BTU’s per hour. 
Multiple units in either 
series or parallel ar- 
rangement, if additional 
capacity is required, 
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FREE FOLDER 


SHOWS HOW GREEN MEN CAN 
MACHINE ANGLE JOBS | 


with UNIVERSAL 3-way 
Angle-Set Precision Vises 


Angle jobs need not require the full time of your 
highly trained men, or hold up production and tie 
up special machines. With UNIVERSAL 3-Way 
Angle-Set Precision Vises on your production lines, 
you can handle any kind of single or compound 
angle work at mass-production speed and cost — 
and put it on a standard miller or drill 
press! This free folder shows the way. 
















With their full three-way adjustment—360° 
rotation on base, 90° tilting on upper and 
lower cradles—UNIVERSALS convert old 
standard machine tools into universals! 
Further, UNIVERSALS slash set-up time, 
eliminate need for costly fixtures in angle 
work, enable inexperienced workers to become 
“experts” at angle machining! The folder tells how 
many big war production plants are using them. 


You can get immediate delivery of your UNIVER- 
SALS by sending your order now, accompanied by 
priority rating. The price is only $160 FOB Parma, 
Michigan, Terms: 2%, 10 days; net, 30 days. 


12 JOB SET-UPS SHOWN! 


SEE HOW UNIVERSALS can do these things in your 
own plant, in the hands of youngsters! This free 
folder gives complete details and specifications. Twelve 
installation drawings show actual 
production set-ups. Send the 


~%_ 3 6 O em coupon for your copy today. Cc | p 


UNIVERSAL VISE AND TOOL COMPANY 
137 Main Street, Parma, Michigan 


Rush free folder telling how Universals convert standard tools for angle work. 
PLEASE PRINT: 










Name 4 Title 








Plant __ 





Address__ 
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Direct gas-heated continuous conveyor type hardening furnace for productiom of steel belt links. 





7o keep em rolling “in the air 
calls for GAS heat “freating 









ee 





When an American fighter plane is maneuvered into the 
perfect spot to “‘let ‘em have it,’’ there can be no risk of 
a jammed machine gun or a parted cartridge belt. With 
so much depending on absolute workability of parts, 
small wonder the Army is so particular about specifica- 
tions and proving tests on machine-gun metallic belt 
links, 

Ammunition is fed to a modern machine-gun by means 
of a continuous belt in which the shells act as pins to join 
the metallic belt links together as in the mill illustration 
above. At a firing rate of more than ten a second, the 
metallic link must fit not only the shell but the gun-firing 
mechanism as precisely as the shell itself. Such precision 


calls for Gas heat-treating. 
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10 GAS 


THE TREND IS, 
FOR ALL 


INDUSTRIAL HEATING 











This is only one of hundreds of Gas heat-treating oper- 
ations carried on in America’s industrial plants today . 
not only for parts for guns, planes and bombs, but for 
tanks, ships and many other munitions of war. 

Call your Gas company if your plant has a heat- 
treating problem—or any problem involving the heating 


of metals for war production. 


AMERICAN GAS ASSOCIATION 
INDUSTRIAL AND COMMERCIAL GAS SECTION 
420 LEXINGTON AVENUE, NEW YORK 
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INGENIOUS DESIGNING NETS SALEM CUSTOMER 
2 MILLION POUNDS PER MONTH.. 
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GIVES 30% EXTRA PRODUCTION 


Designed and built in 1935 for peacetime produc- 
tion, this Salem Continuous Pusher Type Furnace is 
now meeting increased war production demands 
which are FAR in excess to the original require- 
ments. The furnace has a double chamber — one 
for hardening small forgings or stampings, and 
another chamber for drawing, and both chambers 
can be used for normalizing. There is a common 
center wall to save heat loss. All firing is done on 
one side of each chamber, and due to the 
furnace design, excellent heat uniformity 

is provided. Scale is held to a mini- 

mum. ¢ One man feeds material into 


the hardening chamber. The parts are discharged 
from inside this chamber through a special chute 
which carries them onto a conveyor in the quench 
tank. The conveyor supplies another man with 
quenched parts which he places into the drawing 
chamber. This equipment, producing as much as 
2 million pounds per month on various operations, 
nets our customer 30% higher production than he 
expected. And, remember, please, that during 
many years of this efficient production 
service, there have been.no major 

repairs. Write Salem today for the 

answer to your heat treating problem. 
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SALEM ENGINEERING CO.- SALEM, OHIO © 


Proudly we ty the Army ond Novy “8° flag 
od stors, eworded and re-ewerded tor ex- 
tellence and proficiency im the production 


of wer moterie/ 


KROPP FORGE COMPANY 


B Makers ' Drop, Upset and Hammer 
Forgings for Ships, Guns, Planes. Tents. 
Ordnance and Machine Tools 


“World's Largest Job Forging Shop” 
530! W. Roosevelt Road 
Chicago, Ill. @ 


trqunee rs ng Representatives in Principal Cities 
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Our fighting men, on whom the hope of 
human freedom depends, have already 
shown what they can do. We know how 
deadly they are in action. Yet this is a 
tough war, Those who know the Japs 
best tell us that we cannot win by main- 
taining the pressure and breaking the 
morale of the enemy, as we did in 1918. 
This is definitely a war of destruction. 
Our fighting men are equal to the job; 
but they deserve and will need the best 
armaments that American industry can 
turn out. We'll give them better fighting 
equipment than any enemy can produce. 





Such is the spirit that motivates the end- 
less shifts at Kropp Forge, as they turn 
out an ever-growing volume of depend- 
able forged parts for America's planes, 
ships, ordnance, tanks and military ve- 
hicles. Every forging up to shaibard and 
a determined effort to produce every 
forging on time. It's our fighting men 
that we're really working for. Armament 
makers have learned that they can de- 
pend absolutely on Kropp Forge for the 
parts that must withstand the impacts 
and stresses of abusive service. Inquiries 
from ordnance builders are solicited. 





Magnesium alloys can be torch-welded, but the 
regulators and torches employed must deliver and 
maintain the perfect flame characteristics demanded 
by these important operations. You can rely upon 
VICTOR apparatus to meet your needs. 


Original photograph by courtesy of Dow Chemical Company. 


VICTOR EQUIPMENT COMPANY 


844-54 FOLSOM STREET * SAN FRANCISCO 


IN CANADA: Hollup Corporation, Ltd. 107 Atlantic Avenue, Toronto 
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With everyone clamoring for steel, it’s most dis- 
heartening to learn that a lowly sulphate reducing 
bacteria is consuming large quantities of industrial 
water cooling pipe. 


It was hard for us to believe, too, but bacteriologists 
proved it to our satisfaction when they took sample 
water pipes and photomagnified one of these little 
“sulphur bugs” by fifty thousand diameters. 





If you are having trouble with some “‘unexplainable 
corrosion” watch for: 


1, Free sulphur or sulphides on pipe sample even though 
water shows no signs of these. 





2. Odor of H,S in the exhaust cooling water. Samples of pipe attacked by “sulphur bugs”. 





3. H.S when HC1 is added to a sample of the corroded Cs : . . 


4. Progressively worse corrosion as you proceed farther 
from the inlet end. 





5. Acceleration of corrosion rate. 


These “bugs” are especially prevalent where water 
is taken from a well or stagnant pond. Chlorinate the 
water and you will kill the “bugs” and save many tons 
of badly needed steel. The Timken Roller Bearing 
Company, Canton, Ohio. Steel and Tube Division. 


TIMKEN No, the photographer hasn't photographed 
¢. ore his thumb. This is the portrait of a“sulpbur 
TRADE-MARK REG. U. €. FAT. : 


ALLOY STEELS bug” magnified 50,000 diameters. 
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--- they too are 
TOUGHENED 


and Sempored 


Furnace treated Steels ... like battle-seasoned troops... 
are conditioned for hard service in any field of action. 





B & L Bar Steels are assigned a front-line job in today’s 
war production ... speeding up output and making better 
machine parts, munitions and combat equipment. 


These Cold Finished Steels are supplied as Annealed, 
Normalized, Spheroidized, or Strain Tempered Bars... 
giving increased toughness, ductility or machinability for 
special applications. 


They help to solve many problems in fabricating opera- 
tions, and simplify heat-treating the finished parts, thus 
saving valuable time in manufacture. 


Utilize these advantages in your war production. 





COLD DRAWN BARS @ GROUND SHAFTING @ SCREW STOCK © ANNEALED BARS e ALLOY STEELS 


BLISS & LAUGHLIN, INC. 


HARVEY, ILL. Sales Offices in all Principal Cities BUFFALO.N.Y. 
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This Mazlo Magnesium permanent-mold cast- 
ing is an airplane starter-motor housing, one 
of many thousands made by American 
Magnesium Corporation. Magnesium con- 
tributes the lightness and high strength so 
necessary in aircraft; “Know-how” contrib- 
utes the soundness and accuracy of detail! 
that simplify and speed manufacturing. 
Where parts are required in sufficient 
quantities, permanent-mold castings offer 
these advantages over sand castings: Sur- 
faces are smoother and grain structures finer. 
Dimensional tolerances are closer, so castings 
can be lighter and need less machining. 
Costs of finished parts are usually less. 
After the war, there will be a wealth of 
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MAGNESIUM. 
WARPLANES 


AND FOR YOUR 


POSTWAR PLANNING 





capacity to take care of your permanent- 
mold casting requirements—many times that 
of prewar industry. 

Magnesium alloys have casting character- 
istics peculiar to themselves, in addition to 
low specific gravity. This means that the 
methods of gating, chilling and coring, and 
how the metal is handled, all affect the 
quality of castings. That's where our ex- 
perience can serve you best. 

Twenty years of working with magnesium 
alloys have taught us how. American Mag- 
nesium engineers and plant men offer you 
that guidance. Sales Agent for Mazlo Mag- 
nesium Products: Aluminum Company of 


America, 1710 Gulf Building, Pittsburgh, Pa. 























..» PROVIDES A CONTINUOUS SUPPLY 
OF UNIFORMLY HEATED BILLETS FROM 
x 1 SECTION UP TO 10’x 10’ IN 


27))ROTARY HEARTH 
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GEORGE J. HAGAN COMPANY 


PITTSBURGH, PA. 


CHICACO LOS ANGELES SAN FRANCISCO 








ENGINEERING 
STEELS 


Vanadium improves engineering steels by increasing 
their strength while maintaining their ductility. Vanadium- 
bearing steels are tough--resistant to abrasion, fatigue, 
and impact. They will deform rather than rupture under 
sudden overloads. This toughness is the result of a uni- 
formly fine grain size imparted by vanadium to steel. 

Vanadium steels are readily cast, forged, and rolled. 
They are easily machined; they have exceptional weld- 
ability. Vanadium . . . added in quantities ranging from 
.05 to .20 per cent, or roughly one to four pounds to a ton 

. simplifies the heat treatment of the steel. Its use 
results in a tough, strong, wear-resisting surface on case- 
carburized parts. 

Besides vanadium, we produce other ferro-alloys and 
metals—such as chromium, silicon, manganese, tungsten, 
columbium, boron, calcium, and zirconium . . . used in 
making alloy steels. We do not make alloy steels, but we 
have over 35 years of experience with their development 


and use. If you have a problem in the selection or appli- 


cation of an alloy steel, call on us. 





Tanks . . . Vanadium steels are used for arma- 
ment and for engine parts, such as pistons, gears, 
axles, connecting rods, crank shafts . . . where 
strength and durability are life savers. 


ELECTRO METALLURGICAL COMPANY 
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Railroads . . . Vanadium steels 
- are used for locomotive piston 
2 ee Ss a = rods, driving shafts, forgings, 

: a ~ . springs, boiler plates . . . for 
heavy-duty service. 


BUY UNITED STATES WAR BONDS AND STAMPS 





Mining . . . Drill bits, digging bars, wearing 
plates, winch shafts, and crank shafts for pnev- 
matic machinery, are made of vanadium steels 
.  » for resistance to impact and wear. 
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Process Industries . . . Vanadium steels are used 
for turbine shafts, internal combustion engines, 
pressure vessels, superheater tubes, and steam 
valves . . . for toughness and durability. 


Electromet 


Ferro-Alloys & Metals 
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Protect Your Cartridge Cases, Primers, and Other Stee! Parts with 
EGYPTIAN CLEAR PHENOLIC BAKING VARNISH 
Ordnance Dept. “‘Spec.”’ AXS-736 Rev. 1. 


This fast and economical special finish has 
been recently developed to give protection 
to the surfaces of ordnance parts now 
made of steel, such as percussion primers 
and the exterior and interior of shells and 
cartridge cases. Already it has passed the 
exacting tests of munition manufacturers 
and is standing up under the severe strains 
of actual service. 


Following is a report we have received 
from the laboratory of a nationally known 
manufacturing concern*: — 


“Mix—5 parts Varnish—1 part Reducer 


Toluene OK 
Acetic Acid OK 
Ammonium Hydroxide OK 
Ethyl Alcohol OK 
Ethyl Ether OK 
Adherence GOOD 
Abrasion OK 
Salt Spray OK 


This material was applied and allowed to 
air dry 10 minutes after which it was baked 
at 350° for 30 minutes.” 


*Name on request. 


For further information regarding this or 
other EGYPTIAN finishes contact Dept. MA. 


ma y THE EGYPTIAN. LACQUER MANUFACTURING CO. 
® PA ROCKEFELLER CENTER—NEW YORK, N. Y. 


pT 


EGYPTIAN 





Supesort FINISHES 
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Tools for Machining Aluminum 


FOR GENERAL MACHINE SHOP PRACTICE 


LS for machining alumi should g lly have 

more top and side rake than is common for machin- 

ing steel; the cuming edges should be keen and the tool 
surfaces should have a smooth, bright finish. 





In the following illustrations. a wide range of rake 
angles is indicated. In general, the larger rake angles 
are employed for finishing tools and for the aluminum 
alloys that are not free-cutting; this includes the softer 
materials which require tools with exceptionally acute 
and keen cutting edges. On the other hand. rake angles 


LATHE TOOLS 


PLANER TOOLS 





Ce aS eee 


The information printed on this 
large card (14 x 20”) will answer 


many questions for machine oper- 
NAME 


in the lower range are used for roughing cuts and for 
machining the aitoys that have free-cutting characteris- 
tics. Tools similar to those used for machining steel may 
oftea be employed successfully 


TOOL MATERIALS—High-carbon steels are good 
for many jobs where the cutting speed is low High- 
speed wool steels are bener for quantity production. 
Cemented-carbide-tipped tools are superior to high- 
speed tool steels, especially for alumioum alloys with a 
bigh silicon content. 


MILLING CUTTERS 
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THREADING TOOLS 


ALUMINUM ComMPANY OF AMERICA 
2162 Gulf Building, Pittsburgh, Pa. 


CUTTING SPEEDS AND FEEDS — Generaily, alu- 
minum can be machined to best advantage by using 
the highest speed at which the equipment is capable of 
operating, with moderate feeds and cuts 


CUTTING COMPOUNDS — Use « copious amount 


of cutting compound. Soda water or soluble oil may be 


used for milling, drilling, and sawing operations. Miner- 
al oil with the addition of 5 to 10 per cent fatty oil, such 
as lard oil, is an excellent lubricant. A 50-50 mixture 


of kerosene and lard oil gives excellent results 


DRILLS AND REAMERS 


FILES 
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Please send me your wall card on “Tools for Machining Aluminum.” 


TITLE. 





ators, to whom the machining of 
aluminum is new. Use this coupon 





to send for a copy or write us 





COMPANY 
on your company letterhead— see 
TOWN 


_STATE 
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HE year 1943 promises to be the grimmest, hardest 
Tl a this country has ever faced. Every effort, and 
every dollar of national income not absolutely needed 
for existence, should go into war work and War Bonds. 


In the Pay Roll Savings Plan, America finds a potent 
weapon for the winning of the war—and one of the 
soundest guarantees of the preservation of the Amer- 
ican way of life! 

Today about 30,000,000 wage earners, in 175,000 
plants, are buying War Bonds at the rate of nearly half 
a billion dollars a month. Great as this sum 1s, it ts not 
enough! For the more dollars made available now, the 


fewer the lives laid down on the bloody roads to Berlin 
and Tokio! 

You’ve undoubtedly got a Pay Roll Savings Plan in 
your own plant. But how long is it since you last checked 
up on its progress? If it now shows only about 10% of the 
gross payroll going into War Bonds, it needs jacking up! 

This is a continuing effort—and it needs continual at- 


tention and continual stimulation to get fullest results. 


You can well afford to give this matter your close 
personal attention! The actual case histories of thou- 
sands of plants prove that the successful working out of 
a Pay Roll Savings Plan gives labor and management a 
common interest that almost inevitably results in better 
mutual understanding and better labor relations. 


Minor misunderstandings and wage disputes become 
fewer. Production usually increases, and company spirit 
soars. And it goes without saying that workers with sub- 
stantial savings are usually far more satisfied and more 
dependable. 


And one thing more, these War Bonds are not only 
going to help win the war, they are also going to do much 
to close the dangerous inflationary gap, and help prevent 
post-war depression. The time and effort you now put in 
in selling War Bonds and teaching your workers to save, 
rather than to spend, will be richly repaid many times 
over—now and when the war is won. 


You've done your bit i Now do your best! 


This space is a contribution to victory today and sound business tomorrow by METALS AND ALLOYS 
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First Helper in an open-hearth shop consulting a Micromax Roof Temperature Controller 
rhe fuel-valve drive actuated by the Controller is 


which cuts fuel down if roof overheats. 
the rectangular iron box on top of the pipes just behind the man. 





Upper picture—Rayotube temperature detector for the 
Micromax at left, as instalied between buckstays at 
furnace front Lower picture-——-Rayotube can also 
look in at back of furnace. 


MORE STEEL FROM O-H FURNACES? 


Micromax Roof Temperature Control Can Help! 


Important increases in the output of an open-hearth furnace 
usually follow the use of Micromax Roof Temperature 
Control, because: 


1. Hearts are finished more quickly. The Helper sets 
the Controller for whatever roof temperature he considers 
safe; the Controller and its Rayotube then “watch” the 
roof continuously and hold a consistently higher temper- 
ature than the Helper could maintain, with safety. 


2. Furnace needs rebuilding less frequently because roof 
is not damaged by over-heating. 


The Control equipment consists of Micromax Recording 
Controller, a Rayotube radiation-type temperature detector 
and a Micromax Electric Control valve drive unit, with its 
relay. The Micromax may be either the Strip-Chart, shown 
above, or a Round-Chart instrument. 


Jri Ad N-33B-600B(1) 









A Slogan For All Americans MEASURING INSTRUMENTS - 
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LEEDS & NORTHRUP COMPANY, 4925 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP. 


TELEMETERS - 


The Rayotube may be placed at any one of three loca- 
tions on the furnace. One is between the buckstays at the 
front of the furnace, and aimed, of course, at the furnace 
roof; this has the advantage of being convenient to the 
first Helper, and is especially recommended for tilting fur- 
naces. Another location is at the back of the furnace, look- 
ing up at the roof. The third location is in the roof itself, 
looking down at a special refractory block set in the roof. 
Furnace type, construction and operating conditions de- 
termine location in all cases. 


For a general description of Micromax Roof ‘Temper- 
ature Controllers? see Bulletin N-33B-600B. If you have 
a definite application to a specific furnace, send us details 
and our engineers will make recommendations. 


AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


METALS AND ALLOYS 





Here is one step in the building of the “five ocean fleet.” It shows the tapping 
of a heat for a steel made to U.S. Navy Department’s-rigid requirements. Today 
the entire output of “A.W.” Quality Steels is allocated to war production. 
Whatever your steel problem may be, we will do everything possible to help you. 


ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS: CONSHOHOCKEN, PENNSYLVANIA : SINCE 1826. District Offices and Representatives: 
Philadelphia, New York, Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, 
St. Paul, New Orleans, Pittsburgh, Roanoke, Sanford, N.C., St. Louis, Los Angeles, San Francisco, Ser: tle, Montreal 






































Inconel Springs 
Hold Load Loss to Minimum 


At Elevated Temperatures 


At temperatures up to 650° F. and under high stress 
Inconel springs successfully resist relaxation or load 
loss. Above this point, Inconel still gives remarkable 
service, though stress must be lowered considerably 
and some relaxation tolerated. 


The following tests, made in cooperation with the 
\.S.M.E. Special Research Committee on Mechanical 
Springs, graphically show' the unique properties of 


inconel, 


Stress = 1000 psi 
8 8 8 &$ 8 8B 


= 
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Qo 1 2 3 4 5 6 7 a 9 10 
Per Cent Relaxation 


(1) Stress versus Relaxation in 7 days; Inconel at 650° F. 


1000 psi 
368s=C8 


3 8 & 6 & 


Stress 





300 400 500 600 700 
Test Tempercoture - °F 


(2) Stress required to produce 2, 4 and 6 per cent relaxation 
of Inconel Springs in 7 days. 
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(3) Effect of Stress-equalizing Temperature upon the relazxa- 
tion of Inconel Springs in 7 and 10 days. (Tests run at 600° F. 
and 65,000-psi stress.) 
The springs tested were 114 in. OD, 25, in. free height 
and had 61), total coils. They were made of 0.148” 
diameter wire. 


The graphs are based on behaviour of these springs 
loaded to a constant height. It is probable that, within 
stress and temperature limits which would produce 
not more than 10% relaxation, these results are also 


applicable to cases involving constant load. 


Inconel Springs... helical, spiral or flat, of every 
shape and size... have high endurance limit, good 
strength, unusual stiffness. Inconel is immune to rust 
and highly resistant to oxidation and corrosion. 


The bulletin “Relaxation Resistance of Nickel-Alloy 
Springs” reports the tests shown above and gives 
similar data on the relaxation resistance of Monel, 
“Z” Nickel and “K” Monel springs. This report also 
includes curves showing results of tests to determine 
the best stress-relief treatments for Monel and Inconel 
springs, and also curves and formulae showing changes 
in torsional modulus at high temperatures for each of 
these spring materials. 


Copy of the bulletin and additional information on 
request. Write The International Nickel Company, 


Inc.. 67 Wall Street, New York, N. Y. 


MONEL © “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © NICKEL © “Z” NICKEL 
Sheet... Strip...Rod... Tubing ...Wire... Castings 
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Zirconite Wash was used on this 
94,000 pound .30-.35 carbon steel 
casting—11'6" high 14’ diameter. 


Of special interest is the fact that 


no nails were used in the facing. 





wR. 2 “ZIRCONIUM % TITANIUM 


PRODUC 


GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U. S. A. 
EXECUTIVE OFFICES: 111 BROADWAY, NEW YORK CITY 


Representatives for the Pacific Coast . . . BALFOUR, GUTHRIE & CO., San Francisco, Los Angeles, Portland, Seattle, Tace x 


4 | Representatives for Canada . RAILWAY & POWER ENG. CORP., Ltd., Toronto, Montreal, Hamilton, Winnipeg, Vancouver, Sydney — 
_ Representatives for Europe...) . . « «+ + + » T. ROWLANDS & CO.,, Ltd., 23-27 Broomhell St., Sheffield, Engiond — 
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TURBO-COMPRESSOR BULLETINS 
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Ey. May 10th, production of 
Magnefer was begun at a new 


kiln plant, just completed under the 


direction of Basic Refractories, Inc., in 
behalf of Defense Plant Corporation. 


This new unit adjoins our burning 





plant at Maple Grove, Ohio. 


TO HELP AMERICA 


MAKE HER 


ufacture of Magnefer, Syndolag and 
other clinkered dolomite products. 

Basic Refractories’ customers 
now are assured of ample supplies 
of Magnefer and Syndolag needed 
in the industry's war program, which 


calls for extra millions of 


BASIC HEARTH 


It supplements the Com- 


pany’s capacity for the man- 


bob tons of open hearth and 


al ‘_ ~ 
ee 
“J . 
i 
A 
° , Phe: ~ 
ee of _— 


electric steel. 


REFRACTORIES 


BASIC REFRACTORIES, 
CLEVELAND, OHIO 














INCORPORATED 


; PRODUCERS OF MAGNESITE AND DOLOMITE HEARTH MATERIALS FOR STEEL FURNACES 


Le JUNE, 1943 
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END WALL IN CONICAL FURNACE 
PATCHED WITH P. B. SILLIMANITE 
No. 114 DRY PATCH. 


Your copy of Bulletin No. 311 
is ready. Complete data on 
P. B. SILLIMANITE for the 
Metallurgical Industries. Send 
for it today. 





Keep ‘Em Rocking With 
P. Bo SULLIMANITE 


Detroit Electric furnaces which are lined with P. B. 
SILLIMANITE Brick and Special Shapes are setting new 
records for long life, efficient operation, lower refractory 
costs per ton of metal produced. Lining life may be ex- 
tended by maintaining with one of the P. B. SILLIMAN- 
ITE plastics and cements engineered for the job. 


P. B. SILLIMANITE linings are endorsed by The 
Detroit Electric Furnace Division—The Kuhlman Electric 
Co.—and are made to their specifications. Linings for 
furnaces with Conical Shells are fitted to a gauge, as- 
sembled and match marked before shipment. Conse- 
quently, P. B. SILLIMANITE linings may be installed 
with a minimum delay. 


COPPER and HIGH COPPER ALLOYS @ ALLOY IRON @ STEEL 
@ cCUPRO NICKEL @ NICKEL and MONEL METAL 


ALLOY STEEL 





MANUFACTURERS OF REFRACTORIES 
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Hot Forged Parts 
Display Superior 
Strength, Ductility 


The hot forging process for the fabrica- 
tion of non-ferrous parts has won increas- 
ing favor in recent years because of the 
superior physical properties resulting in 
the finished part. Compared with castings, 
hot forgings have greater strength, duc- 
tility, and impact resistance. They are 
generally tougher also, because of their 
freedom from the porosity found in many 
castings. The forging process tends to close 
up any voids which existed in the original 

st billet, and the combined heating and 

king refines the grain structure, thus 
ducing a tougher product. 

Another feature in the growing popu- 

ty of hot forging has been the intro- 

‘tion of copper alloys characterized by 

-~ptionally high mechanical strength in 
hot forged conditions. Most of the 
per alloys acquire their strength largely 
result of cold working. In such an alloy 

Duronze III, however, the high mech- 

‘al strength is an inherent property 
er than an artificially produced one. 
onze III is therefore particularly adapt- 
to the production of unusually strong 
; by the hot forging process. 








Memos on Brass—No. 39 





Brass is one of the most useful of 
ngineering materials because its 
physical properties can be varied 
ver a wide range to meet the re- 
juirements of specific applications. 
These variations in properties can 
be effected by changing the copper- 
ine ratio, by the addition of small 
quantities of other elements, or by 
mechanical means. 

















Annealing Step Important in 
Fabrication of Brass Goods 





Selection of Correct Equipment Essential in Attaining 
Satisfactory Results and Maximum Economy of Operation 





Use of the correct annealing equipment 
is a factor of primary importance in the 
fabrication of many types of brass goods. 
Each job usually presents an individual 
problem, and because of the many types of 
equipment available, and the considera- 
tions that influence their selection, fabrica- 
tors frequently find it advantageous to 
consult the skilled technicians in Bridge- 
port’s laboratories. 

Up-to-date annealing furnaces, selected 
with a view to the job in hand, will be 
found, in the long run, to be more eco- 
nomical than the continued use of out- 
moded or inadequate equipment. Correctly 
selected equipment will pay for itself in 
reduced costs of operation and in the higher 
quality of product, 


Factors Influencing Selection 


Annealing equipment is not necessarily 
complex. Where requirements are small, a 
relatively simple type of manually operated 
furnace will usually suffice, provided it is 
equipped with a pyrometer for indicating 
the annealing temperature. The recording 
type of pyrometer is to be preferred, since 
it provides a record of the temperature of 
the annealing cycle. 

Where annealing requirements are more 
extensive, the use of automatically con- 
trolled equipment is desirable. The most 
modern types of furnaces include equip- 
ment for performing a number of other 
operations besides the actual annealing. 


Cleaning and Pickling 
It should be kept in mind that work to 


Laboratory tests on the corrosion resistance of copper alloys are constantly carried on at Bridgeport, 
supplementing field studies as a guide to the development of new and improved alloys to meet modern 
service requirements. 


be annealed should be free from drawing 
and lubricating solutions. Such work can 
be readily cleaned after annealing and pick- 
ling. On the other hand, work that is greasy 
before annealing will remain dirty and 
spotted after annealing and pickling. 

For this reason, modern conveyor type 
furnace equipment is provided with a pre- 
cleaning chamber which removes the draw- 
ing lubricant before the work enters the 
furnace proper. To conserve handling time 
and floor space, such furnaces are also 
equipped with quenching, acid pickling, 
washing, and drying chambers at the exit 
end. Equipment of this type is particu- 
larly well adapted for the manufacture of 
long runs of the same type of part, such as 
brass small arms and artillery ammunition. 


Method of Firing 


Small manually operated furnaces are 
generally gas-fired. Larger equipment may 
be gas- or oil-fired with automatic temper- 
ature controls. Electrically heated furnaces 
are also used in some localities. Whatever 
the source of heat, the work is brought up 
to the required temperature, and in the 
process becomes discolored through oxida- 
tion. This discoloration must be removed 
by cleaning with dilute sulphuric acid. 

Bright annealing furnaces are also avail- 
able for annealing copper, gilding metal, 
and commercial bronze without scaling. 
Here a controlled reducing atmosphere sur- 
rounds the metal during the annealing 
operation, and provision is made for cooling 
the metal down to room temperature with- 
out allowing it to become oxidized. 

Local annealing, such as is required for 
softening the mouth of a brass cartridge 
case, is generally done by partly immersing 
the article to be annealed in a molten salt 
bath. For a stress relief heat treatment (to 
remove internal stresses resulting from cold 
working operations) finished cartridge cases 

(Continued on Page 2, Column 2) 
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CAUSES OF CORROSION 


This article, dealing with the influence of 
temperature, is the eighth of a series of dis- 
cussions by C. L. Bulow, research chemist at 
Bridgeport Brass Company. 


INFLUENCE OF TEMPERATURE 





Before discussing the influence of water 
compositions upon the corrosion rate of 
metals, it will be well to recall that heat 
accelerates practically all of the reactions 
involved. Qualitatively, it may be said that 
a temperature rise of the corroding solution 
of about 20°C. will double the rate of 
corrosion. The effect of temperature is not 
always so pronounced, but in some cases 
it is even more so. 

The change in corrosion rate with tem- 
perature generally depends on the nature 
of the corroding medium. The accompany- 
ing curve shows the relationship in the case 
of brass in a 3% NaCl solution. 








i) 


Relative Depth of Penetration 
® 











0 0 0 © 30 © 70 0 
Temperature in Deg. Cent. 


Effect of temperature on rate of corrosion of brass 
in 3% NaCl solution 


The influence of temperatures is one of 
the reasons that many power plant engin- 
eers keep a record of incoming and out- 
going cooling waters in condenser installa- 
tions, because it is recognized that a unit 
operating at too high a temperature may 
fail prematurely. The higher temperatures 
of cooling waters during the summer is also 
one of the factors contributing to more 
rapid summer corrosion. 

Instances have been reported in which 
new condenser tubes installed during the 
winter season have given longer service 
than tubes installed in summer. This differ- 
ence in performance occurs because of the 
type of protective film which forms. The 
corrosive film which forms on a metal in 
cold water is generally thinner ard more 
continuous than one which forms in warm 
water. In warm and hot water the sus- 





Bulletin Index for 
1942 Now Available 


A complete index of all articles which 
appeared in the COPPER ALLOY BULLETIN 
during 1942 is now ready for distribution 
to readers. The index is thoroughly cross- 
referenced to facilitate its use, and includes 
a complete listing of all items which ap- 
peared in the New Developments column. 

Copies of the index may be obtained free 
of charge by writing Bridgeport Brass 
Company on your company letterhead. 


Annealing Equipment 


(Continued from Page 1, Column 3) 





are also completely immersed in molten 
salt. Stress relief heat treatments can also 
be carried out in special continuous re- 
circulating gas-fired furnaces. 

It will be seen that the correct selection 
of furnace equipment depends on many 
factors: operations involved, length of pro- 
duction runs, continuous or intermittent 
use, composition of alloys. Bridgeport 
metallurgists will aid fabricators in weigh- 
ing all of these factors. 





Preventing Hot Breaks 





*‘Hot breaks” in brass —intercrys- 
talline cracks resulting from a com- 
bination of heat and stress—can be 
prevented by observing simple pre- 
cautions. A detailed explanation of 
the causes and prevention of hot 
breaks was given in the January, 
1941, issue of the COPPER ALLOY 
BULLETIN, copies of which may be 
obtained from Bridgeport. 











ceptibility toward pitting generally in- 
creases substantially. As a result of pitting, 
th useful life of a condenser tube may be 
considerably shorter than that indicated by 
th. over-all corrosion rate, as evaluated by 
loss in weight or in tensile strength. 

On the other hand, an increase in tem- 
perature may lead to the precipitation of 
calcium carbonate and other types of scales 
on the metal surface. These scales, when 
continuous, often confer consider able pro- 
tection on the underlying metal. This scale 
formation is due to the decrease in solu- 
bility of certain minerals in the water with 
increase in temperature. 





NEW DEVELOPMENTS 














This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We wil! gladly refer readers 
to the manufacturer or other sources for 
further information. 


A thread milling machine is described as 
especially suitable for threading operations on 
the nose of 75 mm. shells. It is equipped with 
an air-operated chuck of capacity up to 3 
inches in diameter, and all driving elements, 
electrical controls, and coolant system are 
enclosed in a rugged structure. (No. 450) 


A new connector is designed to serve as a 
substitute for soldered and taped joints in 
electrical wiring, according to the manu- 
facturer. Connectors are said to use no rubber, 
tin, or lead, and to provide a satisfactory joint 
both electrically and mechanically. It is said 
that the insulation on the connector will not 
puncture at 10,000 volts. (No. 451) 


A vernier height gage is made in three 
sizes of 12, 18, and 24 inches and is available 
in metric as well as in English measure. It is 
saic to be designed particularly for use in jig 
and fixture making and for general layout and 
inspection work. It is described as a valuable 
adjunct to gage blocks in angular measure- 
ments and other operations where a high ce- 
gree of accuracy is necessary. (No. 452) 


Hole saws of fine-tooth design, said to be 
suitable for working on non-ferrous sheet, «re 
made in a range of sizes from % to 4 inches. 
Sizes are in steps of 1/32 inch up to 2 inches, 
then 1/16 inch up to 3 inches, and ¥% inch up 
to the maximum of 4 inches. (No. 453) 


A forming machine is reported to be c. p- 
able of rolling edge forms on both sides ©: a 
flat sheet in a single pass. Assembly is av il- 
able to specification as to sheet width. One 
model will handle thicknesses to 22 gage, ..0- 
other to 16 gage. A variety of edge forms : an 
be produced, and the manufacturer is | re- 
pared to furnish the proper rolls for a spec ‘fic 
job. (No. 454) 


A new polishing lathe is provided wit): a 
clearance hole through the entire machine. 
This feature, according to the manufacturer, 
permits polishing a portion of a long piece of 
work up to the maximum capacity of the 
lathe. Work can be loaded and unloaded while 
the spindle is in rotation, and a switch and 
mechanical brake control are provided to 
facilitate handling of work which can be 
loaded better when the spindle is station- 
ary. (No. 455) 


Metal hammers for machine shop and as- 
sembly line work are being produced with 
light or heavy heads. Construction consists of 
a cast bronze head with a hickory handle. 
Weight of heads ranges from 5 ounces to 8 
pounds. (No. 456) 





PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— PHONO-ELECTRIC* ALLOYS— 
Brass, bronze, copper, Duronze, High-strength bronze trolley, messen- 
for stamping, deep drawing, forming g¢f wire and cable. 

WELDING ROD — For repairing 
CONDENSER. HEAT EX- £@%t iron and steel, fabricat- 
CHANGER SUGAR TUBES— ‘* silicon bronze tanks. 


and spinning. 


changers, oil refineries, and process making automatic screw ma- 


piping. 


COPPER WATER TUBE—For BRASS, BRONZE, DURONZE 
plumbing, heating, ynderground WIRE— For cap and machine screws, 


wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- FABRICATING SERVICE DEPT. 
strength silicon bronzesforcor- —Engineering staff, special equipment 
rosion-resistant connectors, for making parts or complete items. 


sheets for tanks, boilers, ‘*Ppjymrite’’* for plumbing, under- 


BRAIS 
For steam surface condensers, heat ex- LE DRITE* ROD—For oad marine hardwere; hot rolled BRass AND COPPER PIPE-— 
ca. 


industries. 


chine products. 






heaters, flues, ducts, flashings. ground and industrial services. 
Established 1865 = 7 


BRIDGEPORT, 


Note: Bridgeport products are supplied in ac- 
cordance with existing priority regulations. 


*Trade-name. 


~ BRASS 
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Number o2 of a series covering use and maintenance of Southwark Testing Machines 


The extremely sensitive and accurate Southwark-Tate-Emery 
Indicator operates as a mechanical potentiometer using air 
for power. When the air pressure is off and the indicator at 


rest, the black hand should point directly downward. If 





because of shock or any other reason it does not, it should 


be removed and corrected. 

















Use the hand jack (illustrated), furnished with the ma- 
chine, to remove it. In replacing it in the proper position 
(over the letter ‘“T’’ in the space between the ends of the 


scale) the hand should be firmly driven on the tapered shaft 





using a short squared end tube which is tapped sharply 
with a light wrench. 

If this simple precaution is taken, 

there should never be any difficulty 


in sccting to “O” by means of the 








normal adjustments. 
It is extremely rare that the red maximum hand requires 


adjustment. If it should become necessary, however, the 
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hand should be disassembled and the spring washer bent 





very slightly as required. 
Hundreds of Southwark machines with béurdon tupe 





gages are still in service: ith normal no-}6ad conditions, 
the black indicating hand and the rotafable dial of these 


bourd 


not, it should be positioned properly following the same 





ube gages should be in aboyh the position shown. 









procedure in removing and replacing hand as described above. 





The red “‘max"’ hand of these bourdon tube gages has no 


friction washer. The proper friction is produced by the 








lubricant used on the shaft. Vaseline at the center of the 
shaft is used for maximum friction, a mixture of vaseline 
and oil for less. In reassembly be careful to tighten the nut 
which holds the shaft only slightly to avoid binding the 


hand. The least friction which will prevent coasting is desired. 


Gb BALDWIN 
SOUTHWARK 


Division THE BALDWIN LOCOMOTIVE WORKS, Philadelphia, Pa. 
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WIDE RANGE OF APPLICATION 
(30 kv to 250 kv)—from light 
alloys up to four inches of steel (with 


screens). 


FLEXIBILITY AND MOBILITY— 


Ease of positioning and adapt- 
ebility to a variety of mountings— 
overhead crane, jib crane, dolly. 


HIGH SENSITIVITY—Fine focus 


low absorption gives unusually 
fine detail and high sensitivity. 




















BRINELL HARDNESS 


TESTER 


Hydraulic ease of operation, plus ASTM Stand- 
ards preferred dead-weight loading accuracy, 
makes quick, accurate material hardness deter- 
minations possible for production proof testing. 
Only one to two revolutions of the hand wheel 
give the desired results. Equipped for 500 kg., 
1000 kg., and 3000 kg. dead-weight pressure on 
10 mm. (or 5 mm.) hard Steel Brinell balls. We 
are in a position to handle your requirements 
promptly. 








Army-Navy Production Award 
for outstanding war production. 


> STa8. SHEO . 
j ‘O25 ae ‘ 


—_— - 
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ay H - “ONE TEST IS WORTH A THOUSAND EXPERT OPINIONS” 
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COMBINATION IMPACT 
TESTER 


The Riehle Precision Combination Impact Tester 
makes Izod, Charpy and Tension tests. Changes 
from one test to another can be made in less than 
a minute. The center of percussion of the pendu- 
lum is adjusted to be identical with center of 
striking tools. All energy-absorbing vibration is 
eliminated. This tester is widely used throughout 
industry to speed up the testing of war materials. 


RIEHLE will shortly place on the 
market a new 30-foot pound capa- 
city Impact Testing Machine. 


TESTING 





RIEHLE wisiins, 


DIVISION OF AMERICAN MACHINE AND METALS, INC., EAST MOLINE, ILLINOIS 
JUNE, 1943 
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Seasons Why 


Why consider it? X-ray provides the only means 
of non-destructive and foolproof internal inspection 
of parts and assemblies to control and improve quality. 


War products demand it today; keen postwar com- 
petition between products and processes will demand 
it tomorrow. 


Is it complicated? Contrary to popular concep- 
Simplified controls, developed by West- 


inghouse, facilitate both training and operation. 


tion—no! 


REASON ONE SAVES MACHINE AND 


MAN HOURS 








eEliminates machining and 
assembly of faulty parts. 
eDetermines exact location 
and extent of faults’ in 
products or assemblies. 


REASON TWO CONSERVES CRITICAL. 


MATERIALS 








eliminates rejects. Weeds 
out bad units. 


e Replaces ‘“‘destructive’’ tests. 


SPEEDS PRODUCTION 





easily quick-checks hidden 
assemblies. 

ePermits use of high speed 
manufacturing processes... 
welding, die casting. 
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In fact, X-ray greatly simplifies many production. 
design, inspection, analysis jobs. 


Is it costly? Like any other modern production 
tool, industrial X-ray justifies its purchase price by 
reducing production costs and waste. . 
uniform quality and satisfied customers. 


. IMsuring 


Consider these five “down-to-earth” reasons why 
you should consider X-ray as a necessary war pro- 
duction tool in your plant. 


REASON FOUR 


CONTROLS QUALITY 





ePerfects techniques quic\ly 
for quantity production. 


eKeeps quality consistent by 
pictorial comparison or ch:ck 
of all completed units. 


REASON FIVE HELPS TRAIN WORKERS 


e@Arouses worker interest by 
giving him exact picture of 
work he is doing. 





eProvides accurate test of 
worker’s qualifications. Serves 
as basis for visual education 
in training. 
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X-RAY TECHNICIANS Produce Finest 
Radiographs. Faster and More Eco- 


nomically With SUPERMIX CHEMICALS 


FINEST RADIOGRAPHIC QUALITY. Supermix 
Developer is unexcelled for bringing 
out in films the utmost contrast, den- 
sity, and detail, to meet today’s most 
exacting requirements. 


SPEEDY PROCESSING. Requiring only 3 
minutes to develop and 1 minute to 
clear films, Supermix solutions are sav- 
ing valuable time in hundreds of x-ray 
laboratories today. 


CONSTANT DEVELOPING TIME. By periodi- 
cally revitalizing with Supermix Re- 
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fresher to compensate for chemical 
exhaustion of the developer, a constant 
developing time is maintained. This 
obviates the necessity of increasing the 
developing time. 


QUICK, EASY MIXING. Simply pour Super- 
mix liquid concentrates into tanks, add 
water of the correct temperature, and 
solutions are ready to use. No powders 
to dissolve, no time-consuming adjust- 
ment of solution temperatures. 


GREATEST ECONOMY. Unusually long- 





lived Supermix solutions are about 
15% less expensive to use than old- 
type powders. Moreover, the use of 
Supermix Refresher increases the nor- 
mal life of the developer up to 4 times, 
thus effecting a still further economy. 


For best possible results order a set of Super- 
mix chemicals today. Address Dept. N26. 


DEVELOPER REFRESHER FIXER 

To make 1 gal. $1.00 $1.15 $1.00 
To make 3 gals. 2.75 2.70 
To make 5 gals. 4.50 5.25 4.25 
F. o. b. U. S. Branch Offices 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


BO12 JACKSON BivoD. CHICAGO, TLL., VU. S. A. 





Yidays Batt Bey = beS. War Bonds 
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Dillon 


TENSILE TESTER 



























32” Tall 
Weight 83 Ibs. 


FOR TENSION, COMPRESSION 
SHEAR AND TRANSVERSE TESTS 


@ 7 Capacities, in 250 to 10,000 Ib. range | 
© Grips available for every material 

€3 Finest construction and accuracy 

©) Smooth operation, easy to use 


5) Compact drive unit; no maintenance 
worry 


Used by Foremost War Plants | 
Write for Cetalog BM 


W. C. DILLON & €0., Ine. 





5410-m WEST HARRISON STREET, CHICAGO 
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-. THROUGH 


THICK ano THIN 


Outstanding in penetration performance, 
Radium Radiographs provide clear, “‘inside”’ 
pictures of metals up to 10-inch thickness 


With the same simple set-up, requiring only a radium 
capsule and standard radiographic films, you can examine 
internally, everything from thin welds and castings to 
metal objects many inches thick. 

Variations in the parts of a single specimen are no 
obstacle to the Gamma-rays of radium. They penetrate 
the thick and thin in a single exposure and clearly reveal 
the variations in the radiographic record. No focussing, no 
outside power, no supervision during exposure is required. 

These are some of the many advantages of using radium 
in the non-destructive inspection of metals. America’s 
metal industries are rapidly adopting this superior in- 
spection method to advance the efficiency and quality 
of their production. 

Send today for our free Manual giving complete 
information. 


Pree Manual 


Reliable, profusely illustrated 80-page textbook on 
the fundamentals and technique of modern Indus- 
trial Radiography of metals with radium. Recently 
prepared for the metals ifidustry by our research 
and technical staff. Write for your copy today 
giving your name and company position. 











Canadian 


RADIUM URANIUM 


‘Corporation 
630 FIFTH AVENUE - ROCKEFELLER CENTRE- NEW YORK 
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Evaporated silver film, magnification 100,000 x. The RCA 
; Electron Microscope reveals the film is not continuous but 
| consists of extremely fine particles, whose average size is less 
than one two-hundred-fifty-thousandths of an inch, 





4 transmission electron diffraction pattern of the thin silver 
film shown above. Diffraction patterns indicate the structure 
and physical arrangement of the atoms in the material. 
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Electron micrograph of zinc oxide smoke film formed by burn- 


~ S 





ing pure zinc in oxygen. For the first time the very fine parts of 
zinc crystals can be seen. Below is diffraction pattern of same 
specimen taken with Electron Microscope diffraction adaptor. 





The reflection method is here used to obtain the diffraction 
pattern of zinc oxide. When the material is too thick for trans- 


mission, the refiection method achieves equally good results. 


TAKING THE MYSTERY OUT OF METALS 


A case-study of the practical application of the RCA Electron Microscope 


Once the pattern of particles in a metal is 
known, once their size and structure, their 
position and relationship to each other can be 
observed and studied, the way is open for re- 
search that will yield rich rewards. 


The RCA Electron Microscope is playing a 
new and important part in solving metallurgi- 
cal mysteries for science. By its inherent high 
resolving power making possible useful magni- 
fications up to 100,000 diameters, it enables 
man to see structural details never before 
within his ken. And through the principle 
of electron diffraction, which the instru- 
ment makes use of by means of a simple 





attachment, it permits study of atomic lattice of 
specimens, leading to new, significant analyses. 


The RCA Electron Microscope is a com- 
pact unit, drawing its power from an ordinary 
110-volt, 60-cycle, single-phase A. C. outlet. 
Its operation can be mastered by any compe- 
tent laboratory technician. 


In your plant, the RCA Electron Micro- 
scope can be an instrument for important prog- 
ress in research about your products 
... Complete data and literature are 
available on request. RCA Vic- 
tor Division, Radio Corpora- 








tion of America, Camden, N. J. 


RCA ELECTRON MICROSCOPE 


1943 
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—Thickness of Coatings on Metals— 
Now Measured 
Rapidly and Non-destructively 







AMINCO-BRENNER 


MAGNE-GAGE 





Measures Thickness of: 


Magnetic Coatings on Non-Magnetic Base Metals 
Non-magnetic Coatings on Magnetic Base Metals 
Nickel Coatings on Iron or Steel 


RAPID . . . permits testing UNIVERSAL . . . applicable 
of a large number of to plane, convex or con- 
specimens at low cost cave surfaces, 
with little experience. COMPACT ‘Se PORTABLE 

NON-DESTRUCTIVE ... will . . . weighs only 71 Ibs. 


“age ti 
rr say i # et ay Ideal for Works Control or 


fecting great -savings. Acceptance Testing 


* 


How You Can Profit 


by Using the Magne-Gage 


The Magne-Gage soon pays for itself (ofttimes in a few 
weeks, depending on the number of measurements made), 
and will continue to be a profitable investment lonq after its 
initial cost will have been absorbed, because: 


% Measurements are made in a fraction of the time required 
by conventional methods. The time it saves gives your staff 
the chance for activity on other jobs. 


*% It eliminates costly rejections, since it readily reveals whether 
or not the thickness of plating conforms to specifications. 


% Every piece tested is unharmed and ready for use or ship- 
ment. 


% It eliminates time-wasting, tedious, test procedure. 


*% It eliminates the expense involved in replating or discarding 
specimens spoiled by destructive test methods. 


% No upkeep expense is involved in its use, and no auxiliary 
equipment or materials such as batteries, acids, tools, etc. 


% Its use readily suggests whether or not a re-design or re- 
arrangement of plant equipment is necessary to produce a 
more nearly uniform distribution of coating. It lends itself, 
therefore, to increasing production and a better product. 


For works control or acceptance testing, you can apply the 
Magne-Gage method with profitable results . . . it will pay 
you to investigate. 


Write for Bulletin MA-2070 


AMERICAN INSTRUMENT CO. 


EORGIA AVENUE - SILVER SPRING. MARYLAND 




















@® NOW each Taber 
Abraser can be used 
for two entirely dif- 
ferent surface finish tests. 


1. Accurate measurement of 
toughness, quality and ability to 
resist digs, scrapes, and similar sur- 
face damage other than normal wear 
by shear-hardness attachment. 





2. Scientific evaluation of resistance of surface finishes to 
ordinary rubbing abrasion. 


Write for Bulletin 4012 illustrating wide applications. 


TABER INSTRUMENT CORPORATION 


111MA GOUNDRY STREET, NORTH TONAWANDA, N. ) 
Designers and Builders of Scientific and Precision Apparatus 


“ROCKWELL” 


HARDNESS TESTER 


ITS REPUTATION FOR BOTH INITIAL 
AND ENDURING ACCURACY HAS 
BEEN GROWING CONSTANTLY FOR 
AFIFTH OF A CENTURY 


WILSON 


METALS AND ALLOYS 











i ITH the operation of war materiel depending so greatly 
upon WIRE—each Flying Fortress, for example, contains about 
5 miles of wiring—it is imperative that quality be checked as 
never before. “Scott Testers are doing this war job, not only 
proving the finished product, but also speeding its production, 
and assisting greatly in the selection of material. The 60 
models of these machines cover physical test needs from 0 
to 1 ton; tensile, hysteresis, compression-cutting (for rubber 
coating), flexing, etc. The advantages of adequate testing 
equipment are now more widely recognized than ever before. 


If you have need for such equipment to 


speed and safeguard your war production, rYoeal 
we will do everything in our power to assist TESTERS 
you. 


* Registered Trademark 


Stoll Jestes — Standard of the World 
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DARKNESS COME S 


(REG. U. S. PAT. OFF.) 


HE FINGER ON FAILURE 
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**Black Light” testing makes certain the bond 
is perfect on edges of all Mallory Bearings. 
Under its magic rays, microscopic voids and 
cracks show up by fluorescence. A filter cuts out 
visible radiation from the “Black Light”, 
allowing only ultra-violet radiation to pass. 








MALLORY Bearings 
Meet Critical Loads Superbly 


Waere ordinary bearing surfaces are inadequate to meet the stresses 
and strains a fighter plane’s engine must undergo, Mallory Bearings func- 
tion marvelously. They can take the terrific pounding and fatigue stresses 
imposed by suddenly applied loads from a high powered pursuit plane 


in action. 





Mallory Bearings are made by Mallory’s Mallosil Process of bonding 
silver to base metal backings. They provide a tough, homogeneous, heat 
dissipating silver surface of high fatigue resistance; ample strength and 
hardness; and high resistance to seizure. 


What is more, Mallory Bearings are precision made. Through use of 
newly designed precision tools and test instruments, skilled Mallory crafts- 
men have set remarkable records for exactness and uniformity in produc- 
ing bearings, bushings, pinion races, gear races and other aircraft engine 
parts. With tolerances measured in split-thousandths, they are turning out 
ever-increasing quantities of precision parts with an accuracy and uni- 
formity considered impossible only a few short months ago. 





Continuous experimental designing and testing indicate even greater results 
for the future. The experience and technique gained in War production 
will be invaluable for commercial motors development when Peace has 
arrived. Consult us on the possibilities of the Mallosil Process for you. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA © Cable Address — PELMALLO 
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for special atmosphere gas analyzers 






























































Information supplied by an Industrial Publication 


Analysis of special atmosphere compositions in 
heat treating furnaces, periodic or otherwise, is an 
excellent means of insuring consistent results. 
However, two precautions should always be ob- 
served in the interests of accuracy. 

First; it should always be remembered that slow 
cooling of the furnace gases from operating to room 
temperature will cause reactions that alter the 
composition of the sample. The metal in the sam- 
pling tube may also affect the sample composition. 

Speedy withdrawal of gas samples, followed by 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


instant cooling to room temperature by a cold 
water jacket around the sampling tube will mini 
mize changes. In high temperature work, sampling 
tubes of material similar to that of the charge will 
be in better equilibrium with the furnace gases. 

Second; when the Orsat method of analysis is 
used, analyses are on a “dry” basis. Separate tests, 
such as passing the gas over a dehydrating agent 
such as phosphorus pentoxide (Pz O;), alumina 
(Al, Oz), for lime (Ca O) should be used to de- 


termine the presence of water vapor. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED 
FERROMOLYBDENUM « “CALCIUM MOLYBDATE” 


ier rit |e en 
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WE HAVE 

EXTRA FOUNDRY 

CAPACITY FOR 

BRASS OR 
BRONZE CASTINGS _| 


MUELLER 


BRASS ¢C.O. 


PORT HURON, MICH. 


oh ill 


SUPPLY THEM 
IN A HURRY! 





@ At the present time we have ample capacity and 
equipment for the manufacture of brass or other copper 
base alloy sand castings. 


In addition to the most modern equipment we have experi- 
enced men who have been in our foundry for years. These 
men have the “know how” for the production of close toler- 
ance work. The castings produced are of uniformly high 
quality with close grain structure. 


We have our own Tool Room and Pattern Shop for any 
necessary tools or patterns to turn out the job. We can 
supply them rough, machined, polished or plated. 


We manufacture the standard line of STREAMLINE pipe 
fittings for heating, air conditioning, water works, plumbing 
or refrigeration use, or to your specifications. 


If you need castings in a hurry, write us now. 




















HOW AIRCO ENGINEERED 
FLAME CUTTING 


to do this job 120 times faster 






















Cutting hatchway openings out of heavy deck plates was a 
difficult shipbuilding problem. The methods available re- 
quired many machining operations...the work progressed 
slowly and the cost was high. 


Flame cutting could facilitate this operation, but could it 
produce the continuous bevel and rounded corners re- 
quired? This was the question put tu AirReduction's research 


and engineering departments. 


Before long they developed the solution—a special flame- 
cutting machine that cut the shaped openings with beveled 
edge and rounded corners—all in one speedy flame cutting 
operation! The job was done in 1/120th the time formerly 


required, and the cut was so clean that the metal cut out 





Saas 





Air Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


IN TEXAS: MAGNOLIA-AIRCO GAS PRODUCTS CO. 
General Offices: HOUSTON, TEXAS 








served as a tight-fitting hatchway cover. 


This special Airco machine—the Airco Polygraph—has 
since become standard equipment in many shipyards and 
war production plants. It is motor-driven and moves on a 
formed metal track which is also the template of the shape 
to be cut.With this machine, beveled, circular, rectangular, 
or irregular shaped openings may be speedily cut with con- 


siderable savings in time, cost, and materials. 


If you work with metals you will want to know the many 
ways in which flame cutting and arc welding can help you 
to speed production.The services of Air Reduction'’s Applied 
Engineering Department are available for technical assist- 
ance through any Air Reduction office. 











IDLE CYLINDERS ARE PRODUCTION SLACKERS: Keep ‘em tolling fot viet 
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THE round-the-clock raids of destruction, now soften- 
ing up enemy resistance for the “second front,’ are 
made possible not only by the skill and courage of 
bomber crews, but also by the men and materials 
backing them up in the production lines. 


One of the basic materials that is working “behind the 
scenes... but very much in the spotlight of industry 
...is this modern heat-resisting alloy 


DYRASTEEL 


It is a major factor in maintaining output and quality 
in the heat-treating of shells and munitions .. . be- 
cause PYRASTEEL gives long and dependable serv- 
ice at high temperatures. 


¢@ j# PYRASTEEL flexible trays, chain belt conveyors, an- 
ti} themes nediling pots, rollers, guides, grids and other furnace 
Ss {VES Ts , , : 
EEL eE: As, © Parts, are a few of the many items which are all-im- 
7 portant aids to American industry in today’s huge 
war production program. 








PYRASTEEL (HICAGO STEEL FOUNDRY (COMPANY 
ieee eeey PYRASTEEL  cmcaco — FVANSILL 
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Commercial Heat 


Treaters Do 


This Simple. 
Better Work with 


Princip le of Ath UPTON Electric 
Desig n | Salt Bath 


= Furnaces 





. ; - The three principal problems of 
; ° = ; commercial heat treaters are all 
Pp F US dalts : solved with Upton Electric Salt 
. Se Bath Furnaces and Upton heat 
measuring controls. 


: Wale) Panels) i — , : Inexperienced help can now be 


: quickly trained in the use of the 

, | Upton Heat Measuring Control 
eal reliiene, to get perfect results, al] the 
ia time. It tells when the work is 

a done. It even signals him when he 


has made an error in timing ad- 
ts justment. 

| Moly steels are easily handled 
with the Upton Electric Salt Bath 
Furnace. During heating the en- 
tire tool is safely submerged in the 
salt. After the tool is removed, 


Guarantees that 
3: ~ 
th is U pton ae ' ae, the salt still —_ the surface and 
syne = bh =— prevents oxidation. 
: i ’ 2 : . . . 
Electric Salt ee tee, *. 3 


Bath Furnaces and the Upton 


- i —t! 
Bath Furnace | ET ee 





nated on many tools—the same 
kind of tools that formerly re- 
quired finish ‘grinding. 

Electrodes for heating the salt 
in the pot are usually placed in the 
diagonally opposite corners of the 
pot—out of the working area. 
These electrodes can be changed 
in a few minutes, without special 
equipment and are usually of low 
cost mild steel. 


The greatest amount of heat is 


Will Harden this 
_ Hob soAccurately 
- a ie U niformly generated within the salt near the 


he salt can then rise normally, nat- 
urally and circulate throughout 
the entire bath. (The proof of this 


s s . s is the absolute uniformity of work 
i that if Will Not Require —the absence of distortion in 


special tools of large size.) 


seen 2 , Upton Electric Salt Bath Fur- 
Finish Grinding! Bee 





in Detroit under actual Commer- 

cial heat treating conditions. Ask 

for complete information now. 
an (To save time, why not give us 
a description of the work to be 
handled?) 


FURNACE DI V. 





How Oakite Degreasing 
Spools Production 
for Wartime Executives 
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. . » PREPARING PARTS 
FOR BLACK OXIDE FINISHING 


Thorough surface degreasing is one of the 
FIRST essentials in securing a durable, cor- 
rosion-resistant black oxide finish. A NEW, 
20-page booklet, just off the press, discusses 
this important requirement in detail. 


It concisely describes specialized Oakite de- 
greasing, descaling and rust-removing 
methods that will HELP YOU get CHEMI- 
CALLY CLEAN surfaces on a FAST, 
TROUBLE-FREE basis . . . methods that 
keep rejects down arid production flowing 
smoothly to meet urgent war demands. Send 
for your FREE copy TODAY! 


OAKIiE PRODUCTS, INC., 32H Thames St., New York 


Technical Service Representatives Conveniently Located in All Principal 


Cities of the United States and Canada 
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Yo You Need... 


IMMEDIATE PRODUCTION 
of FORMED SHEET 
METAL PARTS? 


Then think in terms of Metal Spinning 
and particularly *Spincraft’s combination of 
spinning, fabricating and assembling—set 
up to translate your blueprinted ideas into 
finished products within a matter of days, 
not weeks or months. How this is achieved 
will be detailed in a new data book now 
being compiled. 


You need this isformation. Get on the 
mailing list immediately by writing for 
Bulletin A. Use your company’s letterhead 
and give your title, please. 


* 


MILWAUKEE METAL SPINNING COMPANY 
3508 West Pierce Street Milwaukee, Wisconsin 


dst cMal-h Ae of -lahiaeli- ae clelel” 


HEATBATH Zorj2oration 


SPRINGFIELD, MASSACHUSETTS 











“FALLS” BRAND 
ALLOYS 


Made to any Specification. 
Specialists in Special Alloys 
if you have unusual 
Alloy Requirements 
Consult America’s Largest Producer 


of Special Alloys 


Annual Capacity 60 Million Pounds 


NIAGARA FALLS SMELTING & 
REFINING CORPORATION 


Buffalo New York 














SOE MICALS BY 


NY 


LUBRICATING COMPOUNDS 
FOR DRAWING STEEL, 
ALUMINUM, Etc. 

Ww 


For complete information, 
send for our new catalogue, 


“Chemicals by Glyco.” 


GLYCO PRODUCTS COMPARY, Inc. 


26 Court Street Brooklyn, New York 
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The work of one person can be multiplied many times by making 
photo-exact copies with an AP@CO Photocopy Machine. With our 
simple instructions, your newest boy or girl can do all necessary copy- 
work — better, cheaper, faster — privately — releasing typists, 
clerks, draftsmen and their equipment! AP@éCO makes copies up to 
18”x22” of anything written, printed, drawn . photographed. 


FOOLPROOF OPERATION! with APéCO anyone can 
make photo-exact copies easily on desk or table, in the privacy of your 
office or plant. No skill or dark room required. Thece are identical 
copies—clear and sharp—durable—need no proofreading! There is no 
maintenance cost with the APéCO Photocopy Machine. Nothing to 
get out of order. Don’t be handicapped by using outsiders and their 
hours! Have your copying work done whenever you want it! 


PROMPT DELIVERY —on machines and supplies. Get the 
facts on AP€CO’s amazing savings over other copying methods. Learn 
how others in your field have benefited. Representatives in principal 
cities and Canada. Write for FREE folder now! 


AMERICAN PHOTOCOPY EQUIPMENT COMPANY 


2849 North Clark Street, Dept. BF-3 Chicago, Ill. 
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MAKES IDENTICAL COPIES OF ANYTHING WRITTEN, PRINTED, DRAWN OR PHOTOGRAPHED 


SPECIFICATIONS . 

















CUT TIME ON COPIES OF... 


LETTERS RECORDS 


BLUEPRINTS RECEIPTS 
DRAWINGS LEGAL PAPERS 
TRACINGS PHOTOGRAPHS 
WORK ORDERS STATISTICS 
PRIORITIES BULLETINS 
GRAPHS 


METALS 




















AND ALLOYS 








conserve STEEL! 


ZY conserve WEIGHT! 
i. 


\ conserve TRANSPORTATION! 


MAKE YOUR PRODUCT OF 






HIGH TENSILE 

When you build your product of N-A-X HIGH TENSILE II 
you conserve 3 ways—you conserve steel, you conserve ea | 
weight, and you conserve transportation. ) eee, | 

With N-A-X HIGH TENSILE, you need less steel to ITS INWERENTLY FINER CRAIN 
provide a given strength factor. That saves steel! You ant 
can build lighter without any sacrifice of strength. That Re ey 
saves weight! And when you save weight you save 
transportation—and that’s a vitally important factor 
today in speeding our war effort. 


N-A-X HIGH TENSILE is the answer to many a 


production problem today. Its high ultimate strength, GREAT LAKES STEEL CORPORATION 
high yield point, unusual ductility, easy weldability, Detroit, Michigan 
and its unusually high resistance to impact and fatigue 
in sub zero cold or blistering heat—makes N-A-X HIGH 
TENSILE a superior steel for hundreds of exacting 
applications. 

Why not investigate N-A-X HIGH TENSILE for your 
product? A Great Lakes Engineer will be glad to show 











Sales Offices in Principal Cities 








Division of 


you how this unusual steel can be used to advantage. NATIONAL STEEL CORPORATION 





Send for new booklet on N-A-X 9100 Series—and useful Executive Offices + Pittsburgh, Pa. 
Hardenability Chart. , 
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OVER 5000 POUNDS 0! 
_IN ONE PLANT WITH 
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ZINC A WEEK SAVED... 


PENNSALT CLEANER 


i VERY POUND of essential metal 

saved is a blow against the enemy. 

, Pennsalt Cleaners are doing forthright service 

A y in many industries, helping to conserve vital 

. “d ime and materials by faster, better metal 
leaning—at lower cost. 


/ Saving zinc by the proper removal of oil, 


-ease and other soils from structural steel before 
ilvanizing is an example. In one large fabricat- 
¢ plant rejects after galvanizing ran 20 to 25 
+ cent before Pennsalt Cleaners were introduced. 


j 


& 


Now for the Pennsalt method:— Crates of steel 
, arts are lowered by crane into a tank contain- 
: a steam-heated solution of Pennsalt Cleaner. 
ter ten minutes they are taken to a rinse tank, 
en as they are removed they are water-sprayed. 





ckling, rinsing, fluxing and coating operations 
»oceed as before. 


Result? Virtually no rejects! Average daily 
production up 20 per cent! And the zinc 
formerly lost due to stripping rejects now is 
saved at the rate of over 5000 pounds per 80 hour 
week! Over 260,000 extra pounds a year to help 
win this war. And this saving was made by 
only one manufacturer! 


Many leading plants in every field of metal 
manufacture are saving needed materials and 





speeding cleaning operations with Pennsalt 
Cleaners. They are often able to dispense with 
hand labor and precleaning . . 
cleaning costs. 


. and so cut 


In a wide range of duties, Pennsalt Cleaners 
are removing and preventing the redepositing of 
dirt—grease, oil, emery dust, rouge, carbon 
smut, grit. The metals and alloys they clean 
include carbon and alloy steels, stainless steel, 
copper, aluminum, zinc, nickel, nickel silver, 
Britannia metal, brass and bronze. 


Whether the part is rolled, forged, stamped, 
drawn or cast... Pennsalt Cleaners are produc- 
ing a remarkably clean, smooth surface that 
leads to a better job of Bonderizing, Parkerizing, 


enameling, painting, galvanizing or plating. 


In the complete series of Pennsalt Cleaners, 
there is one which will meet the specific metal 
cleaning problem in your plant. All Pennsalt 
Cleaners have exceptional dissolving and emulsi- 
fying action, extraordinary lasting power and 
highly efficient cleansing qualities. 


Let one of our experienced technical staff help 
you choose the Pennsalt Cleaner that will do 
most to save time, materials and money in your 
particular metal cleaning operations. Or write 
fully toour Pennsalt Cleaner Division, Dept. MA. 

















1000 WIDENER BUILDING 


ous ° 
NEW YORK - CHICAGO °* > 





. PHILADELPHIA, PA. 


PITTSBURGH 











BUY 


UNITED 
STATES 
SAVINGS 





. WYANDOTTE TACOMA 

















This is no time 


to take chances with 


war production 





This year calls for a supreme effort on the part of 
every manufacturer engaged in war production to 
deliver the goods—to get there “fustest with the 
mostest’” — and whatever tools of war are sent 
must be the finest that skilled American workmen 
can produce. This is no time to take chances with 
your war products. 


DU-LITE Black Oxide Steel Finish has long demon- 
strated its superior qualities — its uniformity — its 
remarkable characteristics as a rust preventive — 
its aid to lubrication — its economical, fast applica- 
tion. 


Where there are steel parts to be finished Du-Lite 
will prove its value. This statement is based on the 
experience of hundreds of leading manufacturers 
throughout the country, producing aircraft, tank 
and marine engines, arms, bomb parts, cartridge 
clips, instruments, tools and machine parts. 


Without question, if you want your product to 
measure up to the most rigid specifications, use 
Du-Lite for the finish. 


DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 
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-For That Odd Job 


that cant wait! 


— Every Tool Room should 


have one of these versatile 


Bench Furnaces. 
HARDENING 
FORGING 
ANNEALING 
TEMPERING 
BRAZING, ETC. 





HERE’S WHY 
1. Only 10-15 min. to heat up. 


2. Low investment cost. 


3. Eliminates sending out work thus 
saving time and money. 





4. Clean to operate—no smoke or 
dirt. 


5. Atmosphere easily made rich or 
lean, as desired. 










Write for our complete catalog. 





\Oa_ rs , : 
i VACY ae ; 
American Gas Furnace Co; 


- . 
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USE Pibsiloy +t" AGAINST fjibsiloy “x” 





In addition to non-sticking, non-welding characteristics, 
Gibsiloy “A” Contacts operating against Gibsiloy “C” 
Contacts have the advantage of low contact resistance, 
This combination gives dependable circuit breaking perform- 
ance, either in oil or in air, and is not adversely affected 
by surrounding atmospheric conditions, Typical applications 
include both air and oil circuit breakers, relays, and con- 
tactors (as illustrated). Consult us on your contact problems. 







SD ah alle 1 
fibsiloy 
(dl Aad 


GIBSON ELECTRIC COMPANY 


$356 Frankstown Ave., Pittsburgh, (21), Pa. 
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, 7 docs a Bomber Pilor~ 





COMMAND TONS OF PRESSURE WITH POUNDS OF EFFORT ? 
i le 


OU’VE seen a heavy bomber 

change direction in the air— 
climb, bank or nose down. It looks 
easy, although the airstream is ac- 
tually piling tons of pressure against 
the rudder and tail surfaces. 

It even looks easy in the cabin, as 
you watch the pilot handle his con- 
trols. And it is easy, because a little 
trick catled an “amplidyne’’—which 
steps up electrical power input to 
the control motors about 10,000 
times—is doing the work for him. 

This mechanism, a development 
of one of the nation’s largest elec- 
trical manufacturers, depends upon 
the special properties cf an 


Allegheny Ludlum Electrical Steel 
to achieve its results. Into the steel, 
as it must be in the amplidyne itself, 
is built reliability, uniformity and 
stamina. 

Although important, this is only 
one of the dozexs of wartime elec- 
trical devices to which Allegheny 
Ludlum Electrical Alloys have lent 
desirable qualities of magnetism, 
high permeability, or high resist- 
ance. The list covers control, de- 
tection and communications 
equipment for all the services. 

For engineers and production 
men desiring certified technical in- 
formation on these special alloys, 


write for a copy of the “Electrical 
Materials Blue Sheet’’ or for the 
assistance of our Technical Staff. 


ADDRESS DEPT. MA-3 





Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


Steel-Makers to the Electrical Industry 
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Research, to be resultful,; must go beyond the laboratory, out 
into the “proving ground” of plants. This requires a staff of 
practical engineers who can roll up their sleeves and convert 
theory into practice... men who can take over a processing 
job under actual operating conditions. Houghton men are that 


kind. Our augmented technical staff is on call to help solve 
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that helps transform metal men 
from worriers to warriors 





Soldiers on the production front have 
their troubles these days—troubles result- 
ing from the speed-up and the many new 
processes they have had to learn. They 
ask for practical help. Any service that 
wipes out worries makes plant men better 
fighters. That they get such aid is proved 
by these actual instances from Houghton 
field reports. 





Shells of war-time steel had to be 
quenched in oil possessing a fast quench- 
ing speed. Houghton developed such an 
oil, then put technical men in shell plants 
to offer suggestions on spray jets and oil 
cooling which would produce refinement 
of grain structure, enabling shells to meet 
yield strength specifications. 


> 


Barrels for machine guns, small arms, 
AA and medium caliber guns present a 
tough job of drilling, reaming and rifling. 
Machine speeds could not be stepped 
up until the right cutting fluid was used. 
Houghton worked with machine tool 
builders and gun makers at the outset of 
the defense program . . . today supplies 
most of the cutting oils and concentrates 
used for barrel machining in the nation’s 
huge armament program. 


9 And so it goes, throughout industry where metal is being processed. We offer 
freely the service of our technical men for field consultation. Ask Houghton. 








q 





Aluminum aircraft engine cylinder heads 
are oil-sand core jobs for which huge 
new foundries have been built. We have 
worked closely with these foundries on 
the problem of core oil and spray oil, de- 
veloping products and checking core bak- 
ing procedures, which has enabled mass 
production on a scale believed impossible 
a few years back. 





Cartridge links must be uniformly hard- 
ened by oil quenching. We not only sup- 
plied a fast-quenching oil, but also offered 
suggestions for agitation of oil within the 
chute from the furnace to avoid soft spots. 
These links are Parkerized, then pro- 
tected against rust with an approved 
Houghton rust preventive developed spe- 
cifically for this purpose. 


Ww 


Shortage of brass required industry to 
learn how to draw cartridge cases from 
steel, a job tackled cooperatively by the 
entire industry. To smooth the flow of 
steel, Houghton developed drawing com- 
pounds early in the experimental stages. 
Today these are enabling the mass pro- 
duction of steel cases with a very mini- 
mum of rejections. 


w 


E. F. HovVvUGHTON & Co. 


303 WEST LEHIGH AVENUE, PHILADELPHIA 


CHICAGO + DETROIT °* 


SAN FRANCISCO - 


TORONTO 
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Do You Have Trouble 
Cleaning 
These 


Metals ? 





—Steel PERMAG Ferro-lyte, Anodic 
steel cleaner used at low con- 
centrations. Used by promi- 
nent industries. 

—Brass PERMAG Cupro-lyte, Cath- 


odic cleaner for brass and 
—Copper copper, and alloys of these 


—their Alloys metals so prominent in war 
work. 


PERMAG Aluminum Cleaner, 
for aluminum prior to anodiz- 
ing and finishing, and for 
white metals—Zinc and Lead 


Die—Cast, etc. 


MAGNUSON Cooperative Service for Industry 
Aids manufacturers in finding the best solution for their clean 
ing problems. Write for details. No obligation for interviews. 


ate MAGNUSON Bea 
ri PRODUCTS CORPORATION JA——h 


50 Court St., Brooklyn, N. Y. 


In Canada: Canadian PERMAG Products Ltd., Montreal, Toronto 


—Aluminum 














OXIDINES 
Slack Finishes go te War 


BLACK 
for brass and copper 


BLACK 


for zinc 


BLACK 


for cast iron 


BLACK 


for steel 
—with Jetoils for improved rust and 
salt spray resist« ace 
































If you have a black finishing problem, for consultation on 
protective coatings— 


WRITE, WIRE, OR PHONE 





Providence, Rhode Isiand Tel 
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ALROSE CHEMICAL COMPANY 


Williams 3000 + 3001! 














SILX 


‘ 


NEW EXOTHERMIC AGENT FOR 
INTRODUCING SILICON TO STEEL 
AND IRON IN OPEN HEARTH OR 
CUPOLA OR BY LADLE ADDITIONS 


CHROMIUM 


MINING AND SMELTING CORPORATION LTD. 





SAULT STE MARIE, ONTARIO 





Miller and pvoeatge _., 


CINCEEA TS - patnanorencads ST. LOU 
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he Amazing Petroleum 


Industry 


TO UNDERSTAND THE IMPORTANCE OF PETROLEUM 
IN WAR AND PEACE—READ 


By V. A. KALICHEVSKY 


HIS BOOK paints an interestingly vivid 

picture of the world’s most important raw 
material—petroleum. In non-technical language 
it tells simply what petroleum is—how it is 
obtained—what it does. 


Perhaps you have often wondered how to 
strike oil, how it is transported and refined. May- 
be you have wondered what makes your automo- 
bile engine knock or why our big bombers use 
high octane gasoline. Without petroleum there 
would be no synthetic rubber—but HOW can rub- 
ber come from vil? This book answers these 
and ,jhundreds of other timely questions. 

A fascinating book—that highlights the story of 
petroleum and gives the reader an authoritative un- 
derstanding and appreciation of the raw material that 


will help us win the war—and secure the peace— 
Petroleum. 


$2.25 at leading bookstores or direct from 


PUBLISHING 330 W. 42nd St. 
CORPORATION New York, N. Y. 
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Utilizing a 


Basic inherent advantages of the 
LITHCO controlled atmosphere 
for hardening, are embodied in the 
LITHCARB process to obtain fast, 
coke-free bright carburizing. The 
function of the lithium vapor, here 
again, is its neutralizing reaction 
with oxygen, water vapor, carbon 
dioxide and other contaminating 
influences. The fact that the sur- 
face of the steel is kept bright, 
scale-free and soot-free, not only 
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increases the carburizing speed, but 
effects substantial production and 
assembly economies. Only a frac- 
tion of the gas is required. 

LITHCARB Atmosphere Furnaces 
are participating prominently in 
the war effort in vital ordnance 
production. The quality of results 
obtained through the LITHCARB 
process—the depth of case, its ab- 
solute control, and uniformity of 
structure—attest to its vital impor- 


@ FAST, BRIGHT GAS- 
CARBURIZING 


@ NO SCALE, SOOT OR 
AT ANY TIME 


PHERE ADJUSTMENTS 
Y ELIMINATED 


KILL IS 
TOR 


LY 


atmosphere 


tance. The extreme simplicity of 
the process—automatic operation, 
its ease of operation, and lack of 
adjustments—corroborate a definite 
achievement in the carburizing of 
steels. 


*« - 7 


Literature describing tne LITHCARB proc- 
ess for fast bright carburizing, and LITHCO 
scale-free and decarb-free hardening, is avail- 
able on request. Write today; no obligation. 
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When Johnny, Mike, Pete and Mary 






come marching home! 





\HAT will be the Great Day when the vic- 
torious boys—and the girls—come back 
the wide open arms of America. 


+ 


ireat Day that isn’t so far away. 
| ey probably haven’t realized it but Indus- 


tr. has found the time somehow, apart from 
its tremendous war effort, to plan and develop 
now things that will enhance and improve our 
frure living. 

\ 


v developments in metals and alloys, fuels, 
plastics, chemicals, rubber, foods, synthetics, 
textiles—and electronics which will be re- 
flected in the coming higher standards of 
peace-time living. 

Right now in thousands of laboratories—in 
pilot plants—on the drawing boards—in the 
conference rooms—lIndustry is experimenting, 
planning, discussing. 


And in many of these almost revolutionary 
processes that are already under way or 





are being planned, super refractories by 
Carborundum are considered as vitally im- 
portant factors. 


If you, too, are working on or considering a 
new process involving the use of refractories, 
there is undoubtedly one or more Carborundum 
Brand Super Refractories that will improve 
the efficiency of your operation. 

It may be that your conditions call for a re- 
fractory having high refractoriness or high 
heat conductivity. 

Perhaps resistance to spalling or softening or 
great strength at elevated temperatures is 
most important. 


Whatever the essential quality, characteristic 
or application may be, we are confident that 
super refractories by Carborundum and our 
research and engineering will prove invaluable. 


We would welcome the opportunity of con- 
sulting with you. 


CARBORUNDUM.- 





Refractory Division, THE CARBORUNDUM COMPANY, Perth Amboy, N. J. 


REG. U. S. PAT. OFF. 





MANUFACTURERS OF GRINDING WHEELS, COATED ABRASIVES, SUPER REFRACTORIES, HEATING ELEMENTS 





Pacerion Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Distributors: McConnell Sales and Engineering Corporation, Birmingham, Ala.; 
risty Firebrick Company, St. Louis, Mo.; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Company, Los Angeles, San Francisco, Calif.; Denver 
Fire Clay Company, El Paso, Texas; Smith-Sharpe Company, Minneapolis, Minn. 


(Carborundum is a registered trade-mark of and indicates manufacture by The Cacborundum Company) 
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One high frequency generator and two 4-ton Ajax-! orthrup 
Furnaces can melt and pour 11 heats or 44 tons of alloy ste 
in 24 hours. 


Exact duplicate analyses, practically no loss of elements, av tomati¢ 
stirring, no contamination from electrodes or gases and !o™ g lining 
life are some of the outstanding advantages. 


You can make partial melts, or substitute smaller furnaces 'o 
future requirements, or convert completely to heating at « »y fi 
for a fraction of the original cost. 


LABORATORY AND PILOT PLANTS. Mos: 


modern alloys were first melted in test samples of a fev 

Pilot plant outfits melting 50 pounds frequently pave the 

large quantity production. Standard equipments range fron sim . 
3 kw converters for one ounce melts to tube converters up to 60% 
and high frequency motor generators up to 1200 kw. Freque 
range from 1,000 to 1,000,000. 


THE "KNOW HOW" OF HIGH FREQUENC 


The pioneer development of equipment for High Frecuency 
ing and heating, and the subsequent application to hundreds 
widely different jobs has produced a wealth of "know-how" 

is not available se any other source. 


If you want to know how you can speed up your war operatit 
and at the same time provide for quick peace time convefsi 
get in touch with us. 


AJAX HIGH FREQUENCY FURNACE 


NORTHRUP AJAX ELECTROTHERMIC CORPORATION, AJAX PARK, TRENTON, N.J. 


ASSOCIATE COMPANIES: THE AJAX METAL CO. Non-Ferrous Ingot Metal for foundry ¥% 
AJAX ELECTRIC FURNACE CORPORATION. Ajax-Wyatt Induction Furnaces for meltit® 
AJAX ELECTRIC CO., INC. Ajax-Hultgren Salt Bath Furnace and Resistance Type Electric Furnace 
AJAX ENGINEERING CORPORATION. Aluminum Melting Furnaces. 





